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PREFACE 

There  is  no  subject  of  greater  physiological  importance,  or 
of  greater  moment  for  the  welfare  of  the  human  race,  than 
the  subject  of  nutrition.  How  best  to  maintain  the  body  in 
a  condition  of  health  and  strength,  how  to  establish  the  high- 
est degree  of  efficiency,  both  physical  and  mental,  with  the 
least  expenditure  of  energy,  are  questions  in  nutrition  that 
every  enlightened  person  should  know  something  of,  and  yet 
even  the  expert  physiologist  to-day  is  in  an  uncertain  frame 
of  mind  as  to  what  constitutes  a  proper  dietary  for  different 
conditions  of  life  and  different  degrees  of  activity.  We  hear 
on  all  sides  widely  divergent  views  regarding  the  needs  of  the 
body,  as  to  the  extent  and  character  of  the  food  requirements, 
contradictory  statements  as  to  the  relative  merits  of  animal 
and  vegetable  foods ;  indeed,  there  is  great  lack  of  agreement 
regarding  many  of  the  fundamental  questions  that  constantly 
arise  in  any  consideration  of  the  nutrition  of  the  human  body. 
Especially  is  this  true  regarding  the  so-called  dietary  standards, 
or  the  food  requirements  of  the  healthy  adult.  Certain  general 
standards  have  been  more  or  less  widely  adopted,  but  a  careful 
scrutiny  of  the  conditions  under  which  the  data  were  collected 
leads  to  the  conclusion  that  the  standards  in  question  have  a 
very  uncertain  value,  especially  as  we  see  many  instances  of 
people  living,  apparently  in  good  physical  condition,  under  a 
rSgime  not  at  all  in  harmony  with  the  existing  standards. 

Especially  do  we  need  more  definite  knowledge  of  the  true 
physiological  necessities  of  the  body  for  proteid  or  albuminous 
foods,  t.«.,  those  forms  of  foods  that  we  are  accustomed  to 
sptek  of  as  the  essential  foods,  since  they  are  absolutely 
requisite  for  life.  If  our  ideas  regarding  the  daily  quantities 
of  thtee  foods  necessary  for  the  maintenance  of  health  and 
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strength  are  exaggerated,  then  a  possible  physiological  economy 
is  open  to  us,  i^ith  the  added  possibility  that  health  and  vigor 
may  be  directly  or  indirectly  increased.  Farther,  if  through 
years  and  genemtions  of  habit  we  liave  become  aildicted  to 
die  use  of  undue  quantities  of  proteid  foods,  quantities  way 
beyond  the  physiological  requirement«  of  the  lx)dy,  then  we 
have  to  consider  Uie  possibility  tliat  this  excess  of  daily  food 
may  be  more  or  less  responsible  for  many  diseased  conditions, 
which  might  be  obviated  by  more  careful  observance  of  the 
true  physiologicid  needs  of  the  body. 

First*  however,  we  must  have  more  definite  information  as 
to  what  the  real  necessities  of  the  body  for  proteid  fond  are, 
and  this  information  can  be  obtained  only  by  cai'eful  scientific 
experimentation  under  varying  conditions.  This  has  been 
the  object  of  the  present  study,  and  the  results  obtained  are 
now  placed  before  the  public  with  the  hope  that  they  will 
prove  not  only  of  scientific  interest  and  value,  but  that  they 
will  also  serve  to  arouse  an  interest  in  the  minds  of  thought- 
fill  people  in  a  subject  which  is  surely  of  primary  importance 
for  the  welfare  of  mankind.  That  the  physical  condition  of 
the  body  exercises  an  all-powerful  influence  upon  the  mental 
state,  and  that  a  man's  moral  nature  even  is  influenced  by  his 
bodily  condition  are  equally  cerUtin;  hence,  the  subject  of 
nutrition,  when  once  it  is  fully  understood  and  its  precepts 
obeyed,  bids  fair  to  exert  a  beneficial  influence  not  only  upon 
bodily  conditions^  but  likewise  upon  the  welfare  of  mankind 
in  many  other  directions* 

In  presenting  the  results  of  the  experiments,  herein  de- 
scribed, the  writer  has  re f mined  from  entering  into  lengthy 
cliscussionsj  preferring  to  allow  the  results  mainly  to  speak 
for  themselves.  They  are  certainly  sufficiently  convincing 
and  need  no  supembundiwice  of  words  to  give  them  value ; 
indeed,  such  merit  m  the  book  possesses  is  to  be  found  in 
the  large  number  of  consecutive  results,  which  admit  of  no 
contradiction  and  need  no  argument  to  enhance  tlieir  value. 
The  results  presented  aie  scientific  facts,  and  the  conclusions 
they  justify  are  self-evident 
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PHYSIOLOGICAL  ECONOMY 
IN  NUTRITION 

INTRODUCTORT 

AS  the  result  of  many  years  of  observation  and  experiment 
^  certain  general  conclusions  have  been  arrived  at  regarding 
the  requisite  amounts  of  food  necessaiy  for  the  maintenance 
of  health  and  strength.  Certain  dietary  standards  have  been 
set  up  which  have  found  more  or  less  general  acceptance  in 
most  parts  of  the  civilized  world ;  standards  which  have  been 
reinforced  and  added  to  by  man's  aptitude  for  self-indulgence. 
Carl  Voit,  of  Munich,  whose  long  and  successful  life  as  a 
student  of  Nutrition  renders  his  conclusions  of  great  value, 
considers  that  an  adult  man  of  average  body-weight  (70-75 
kilos)  doing  moderate  muscular  work  requires  daily  118  grams 
of  proteid  or  albuminous  food,  of  which  105  grams  should  be 
absorbable,  56  grams  of  fat,  and  500  grams  of  carbohydrate, 
with  a  total  fuel  value  of  over  8000  large  calories,  in  order 
to  maintain  the  body  in  equilibrium.  The  Voit  standard  or 
daily  diet  is  accepted  more  or  less  generally  as  representing 
the  needs  of  the  body  under  normal  conditions  of  life,  and 

NoTB.  —  For  the  benefit  of  lay  readers,  metabolism,  a  word  frequently  made 
nae  of,  may  be  defined  as  a  term  applied  to  the  collective  chemical  changes 
taking  place  in  liying  matter.  When  these  metabolic  changes  are  construc- 
tire,  as  in  the  building  up  of  tissue  protoplasm  from  the  absorbed  food  mate- 
rial, thej  are  termed  anabolic  ;  when  they  are  destructive,  as  in  the  breaking 
down  of  living  matter  or  in  the  decomposition  of  the  materials  stored  up  in 
the  tisenet  and  organs,  they  are  termed  katabdic.  Proteid  metabolism,  or 
more  exactly^  proteid  katabolism,  therefore,  means  the  destructive  decom- 
^aition  of  proteid  ob  albuminous  matter  in  the  living  body  and  is  practically 
ayutfuyinous  witii  nitrogencraa  metabolism,  since  the  entire  nitrogen  income 
is  mainly  supplied  by  the  proteids  or  albuminous  matters  of  the  food.  The 
chief  carbon  income,  on  the  other  hand,  is  supplied  by  fats  and  carbohy- 
dntet^  itteh  at  starches  and  sugars. 
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2        PHYSIOLOGICAL   ECONOMY   IN   NUTEITIOK 

the  conclusions  arrived  at  by  other  investigators  along  these 
same  Unea  have  been  more  or  less  in  accord  with  Voit's 
figures.  In  confirmation  of  this  statement  the  foUowing  data 
may  be  quoted : 

AVERAGE  DIETS. 
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In  many  of  these  diets  it  is  to  be  noted  that  the  proteid 
requirement  is  placed  at  even  a  liigher  figure  than  Voit's 
standuitL  Similarly,  Erisman,  studying  the  diet45  of  Russian 
workmen  having  a  free  choice  of  food  and  dolug  moderately 
hard  work,  found  the  daily  diet  to  be  composed  of  1B1<8  grams 
of  proteid,  79 J  grams  of  fat,  and  583.8  grams  of  carbohydrate, 
with  a  total  fuel  value  of  3675  large  calories*  Further,  Hult- 
gren  and  Laiidergi*en*r  found  that  Swedish  hi  borers  doing  hard 
work  had  as  their  daily  diet  189  grams  of  proteid,  110  grains 
of  fat^  and  714  grams  of  carbohydrate,  with  a  total  fuel  \iilue 
of  4726  lai-ge  caloriesp  Voit  found  that  German  soldiers  on 
active  sei-vice  consumed  daily  145  grains  of  proteid,  100  grams 
of  fat,  and  500  grams  of  carbohydi-ata,  with  a  total  fuel  value 


I 


I 
I 


•  Die  Emcihrung  des  Mennchen,    Mutt  [eh.  1876. 

t  Unter»uohun(?en  h.  d.  ErnShr.  gchwedjscher  Arbeiter,    Stockholm^  180L 

}  Eln  Beitrag  zur  I^Ure  ronri  Ejweissbedarf  dea  gKSunden  Menschen, 
Pfliiger's  ATcblT  f,  d.  gesamtnte  Pliysiologle.    Bflnd  48,  p.  678, 

§  D.  Militilrliml.  Zeittchr..  IPQl,  p,  ^22.  Quoted  by  Hirichfeld,  ArcMv.  t 
Phj»iologie*  1903.  p.  381. 

If  Lurgf  cwloriw,  or  kilojrmm -degree  ynits  of  heat, 

f  JiiliPt^sUencht  fur  Thierchemio,  18f*l.  p.  ^-09,  Tlie  flprares  git  en  In  the 
obovc  tabti'  reprcsenl  the  diet  for  men  doing  a  tnodemte  AtuounC  of  worki 
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of  8574  large  calories.  Lichtenfelt,*  studying  the  nutrition 
of  Italians,  states  that  an  Italian  laborer  doing  a  moderate 
amount  of  work  requires  110.5  grams  of  proteid  and  a  total 
fuel  value  for  the  daily  food  of  2698  calories,  while  at  hard 
labor  he  needs  146  grams  of  proteid  daily,  with  carbohydrates 
and  fat  suflBcient  to  give  3088  large  calories.  In  our  own 
country  Atwater,|  who  has  made  many  valuable  observations 
upon  the  dietetic  habits  of  different  classes  of  people  and 
under  different  conditions  of  life,  has  stated  that  a  somewhat 
more  liberal  allowance  of  proteid  would  seem  desirable,  say 
125  grams,  with  a  total  fuel  value  of  3500  large  calories  for  a 
man  doing  severe  muscular  labor. 

In  what  is  perhaps  the  latest  book  on  alimentation,  Armand 
Gautier,J  writing  of  the  French  people,  states  that  the  ordi- 
nary man  in  that  climate  needs  daily  110  grams  of  albumi- 
nous food,  68  grams  of  fat,  and  about  423  grams  of  amylaceous 
or  saccharine  food.  It  is  possible,  however,  says  Gautier, 
that  the  quantity  of  albuminous  food  can  be  reduced,  if 
necessary,  to  78  grams  per  day  in  case  a  man  is  not  doing 
work  and  takes  in  addition  at  least  50  grams  of  fat  and  485 
grams  of  carbohydrate  food.  Where,  however,  an  individual 
works  eight  to  ten  hours  a  day,  the  ration,  says  Gautier,  must 
be  increased  to  at  least  135  grams  of  albuminous  food,  with 
86.  to  100  grams  of  fat,  and  with  from  500  to  900  grams  of 
starchy  food. 

While  these  figures  may  be  taken  as  showing  quite  con- 
clusively the  dietetic  standaixls  adopted  by  mankind,  there  is 
no  evidence  whatever  that  they  represent  the  real  needs  or 
requirements  of  the  body.  We  may  even  question  whether 
simple  observation  of  the  kinds  and  amounts  of  food  consumed 
by  different  classes  of  people  under  different  conditions  of  life 
have  any  very  important  bearing  upon  this  question.     They 


*  Ueber  die  Ern&hrung  der  Italiener.  Pfliiger's  Archiv.  f.  d.  gesammte 
Physiologie,  Band  9Q,  p.  1  (1903). 

t  Bulletin  No.  46.     United  States  Department  of  Agriculture,  p.  0^3. 

I  L'Alimentation  et  les  Be'gimes  chez  rHomme  sain  et  chez  les  Malades, 
Paris,  1904. 
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throw  light  upon  dietetic  hsibits^  it  ia  true,  tut  such  obBerva- 
tioDs  give  no  information  as  to  how  fai'  the  diets  in  question 
serve  the  real  needs  of  the  body.  We  may  find,  for  example, 
that  under  certain  given  conditions  of  diet  the  people  in  ques- 
tion have  the  appeai-aiice  uf  being  well  nourished,  and  that 
they  do  theii"  work  with  apparent  eai^e  and  comfort;  but  might 
not  these  same  i-esults  follow  %vith  smaller  amounts  of  food? 
If  so,  there  must  of  necessity  be  a  certain  amount  of  physio- 
logical ec^onomy  under  the  more  restricted  diet^  and  a  conse- 
quent ultimate  gain  to  the  body  through  dimimshed  wear  and 
tear  of  the  btxlily  machinery. 

Indeed,  experimental  work  and  ol>servations  scattered 
through  the  last  few  years  have  suggested  the  possibility 
of  rimeh  lower  8tandaitk  at  diet  sufficing  to  meet  the  real 
physiological  needs  of  the  body.  Thus,  Hirsehfeld/  in  I887i 
found  in  experimenting  on  himself  (24  years  of  age  and 
weigfiing  73  kilojs)  that  it  was  possible  to  maintain  nitrogen 
equilibrium  on  a  diet  containing  only  5  to  7,5  gituns  of  nitro- 
gen per  day,  or  35  to  45  gmnis  of  proteid,  for  a  period  of  ten 
to  fifteen  days.  The  amount  of  nou-mtrogenons  food  con^ 
sumedj  however,  was  fah'ly  large,  especially  the  amount  of 
butter,  —  frequently  100  grams  aday  —  the  average  fuel  value 
ranging  from  8750  to  3916  large  calories  daily.  In  1888 
Hirschfeld,f  again  experimenting  on  himself,  maintamed  nitro- 
gen  equiiibriuni  for  seveml  days  on  7,5  grams  of  niti^gen  per 
day,  with  fats  and  carbohydrate  sufficient  to  yield  a  total  fuel 
value  of  3462  hirge  calories  as  the  daily  average.  The  chief 
criticism  of  Kirschfeld's  experiments  ia  that  he  failed  to  obtain 
in  all  ciiaes  definite  analytical  data  of  the  food-stuffs  employed 
and  failed  to  determine  the  nitrogen  of  the  faeces.  Still  his 
results  are  of  value  as  indicating  the  possibility  of  maintainlDg 
nitrogenous  equilibrium  for  a  brief  time  at  least  on  a  low 
proteid  intake. 


•  Unteriiioliungcn  Uber  den  Eiweiisbedarf  dei  M^nscbea.  Pfliiger*i  ArcMr 
f*  die  ifesarainte  Phy»iolo(ji(>.    Band  41,  p*  63S, 

t  Btrjtrajfe  !cur  Ernabnirii^sleUre  ihn  Meuicbea.  Virchow'i  Arehl?  fflf 
exper.  Pnthol.  u.  PhArni.     Uiind  114.  p.  ;ill. 
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Kumagawa,  *  studying  especially  the  diet  of  the  Japanese 
and  experimenting  on  himself  (27  years  old  and  weighing  48 
kilos),  found  with  a  purely  vegetable  diet,  containing  per  day 
54.7  grams  of  proteid,  2.5  gi-ams  of  fat,  and  569.8  grams  of 
carbohydrate,  that  he  showed  for  a  period  of  nine  days  a  plus 
balance  of  nitrogen,  indicating  that  his  body  was  laying  on 
about  4  grams  of  proteid  per  day.  The  nitrogen  excreted  per 
urine  and  faeces  amounted  to  8.09  grams  per  day,  while  the 
nitrogen  in  the  daily  food  Amounted  to  8.75  grams.  It  is 
interesting  to  observe  in  these  experiments,  as  indicating  the 
degfree  of  absorption  of  the  vegetable  food  (composed  in  large 
measure  of  rice)  that  the  daily  average  of  nitrogen  in  the 
urine  amounted  to  6.069  grams  and  in  the  faeces  2.029  grams. 
In  other  words,  of  the  54.7  grams  of  nitrogen-containing  food 
only  37.8  grams  were  absorbed,  12.69  grams  passing  out  with 
the  faeces.  The  total  fuel  value  of  the  absorbed  food  per  day 
was  2478  large  calories.  Similarly,  Hirschfeldf  has  called 
attention  to  the  fact  that  with  many  vegetable  foods  espe- 
cially, not  more  than  75  per  cent  of  the  ingested  proteid  can 
be  digested  and  absorbed,  thus  emphasizing  the  necessity  of 
paying  heed  to  the  character  of  the  proteid  food  in  considering 
the  nutritive  value  of  a  given  diet. 

In  some  experiments  repoi-ted  by  C.  Voit  %  in  1889,  on  the 
diet  of  vegetarians,  E.  Voit  and  Constantinidi  found  that 
nitrogenous  equilibrium  was  established  in  one  man  with 
about  8  grams  of  nitrogen,  corresponding  to  48.5  grams  of 
proteid  as  the  daily  diet,  with  large  amounts  of  starchy  foods 
and  some  fat.  Similarly,  Nakahama  §  in  the  same  year,  study- 
ing the  diet  (mostly  vegetable)  and  nutritive  condition  of 
thirteen  German  laborers  in  Leipzig,  found  that  their  daily 

*  Vergleichende  Untersuchungen  iiber  die  Ernahrung  mit  gemischter  und 
rein  vegetablischer  Kost  mit  Beriicksichtigung  des  Eiweissbedarfes.  Virchow's 
Achiv  f.  exper.  Pathol,  u.  Pharm.    Band  116,  p.  370. 

t  Die  Ernahrung  der  Soldaten  vom  physiologischcn  und  volkswirthschaf tli- 
chen  Standpunkt.    Achiv  f.  Physiologic  1903,  p.  380. 

X  Ueber  die  Kost  eines  Vegetariers.     Zeitschr.  f.  Biologie.    Band  25,  p.  261. 

§  Ueber  den  Eiweissbedarf  des  Erwachsenen  mit  Beriicksichtigung  der 
Bekostigung  in  Japan.    Archiv  f.  Hygiene.     Band  8,  p.  78. 
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food  conteixied  on  an  average  85  grams  of  proteid*  but  Carl 
Voit  criticising  these  results  sbite^s  that  the  niea  were  of 
comparatively  light  body-weight  —  about  60  kilos  —  and  not 
well  nourishech 

Kellner  and  Mori,*  studying  the  nutrition  of  a  Japanese 
(weighing  52  kilos  and  2'3  years  of  age)  state  that  on  a  purely 
vegetable  diet  containing  11*34  gnuiis  of  nitrogen,  of  which 
only  8.58  grama  were  dige^itetl,  there  wiis  a  distinct  loss  of 
body- weight,  with  a  daily  Iosb  t^  the  body  of  1»16  grams  of 
nitrogen.  On  a  mixed  diet,  however,  coDtaining  fish,  it  wa^ 
possible  to  establish  nitrogenous  equilibHuin  with  a  daily  diet 
containing  17,48  grauia  of  nitrogen,  of  which  15*27  granM 
were  digested  and  utilised.  Similarly,  Cii^paH,  f  29  years 
old  and  weighing  66.2  kilon,  found  tliiit  wliile  he  could  main- 
tain his  body  in  nitrogenous  equilibrium  on  13*2U  gnims  of 
nitrogen  per  day,  be  could  not  accomplish  it  on  10,1  grams 
of  nitrogen,  tliough  his  daily  food  contained  3200  large 
calories. 

Other  investigators,  however,  have  found  no  great  difTieulty 
in  establishing  nitrogenous  equilibrium  in  man  with  much 
lower  quantities  of  proteid  food.  ThuK,  Klemperer:f  found 
in  tlie  case  of  two  young  men  of  G4  and  G5.5  kilos  l»ody- weight 
iiespeetively,  in  an  experiment  histing  eight  days,  that  nitrog- 
enous equilibrium  was  established  on  4.38  and  3.58  grams  of 
nitrogen  per  day,  hut  with  a  daily  diet  contsuning  in  addition 
to  the  smidl  amount  of  proteid  264  grams  of  fat,  470.4  grams 
of  carbohydrate,  and  172  grams  of  alcohol,  mth  a  total  fuel 
value  nf  5020  large  calories, 

Peschel,^  too*  has  reported  experimental  results  showing 
that  he  was  able  to  establish  nitrogenous  equilibrium  for  a 


•  Uniersuohungeti  flbcr  die  Ernihroiig  der  Japaner.  ^eiUcTir*  f*  Biologle. 
Bmnd  ^fi»  p,  102. 

t  Ein  Beltnip:  xut  Fmpe  *ler  ErniihrtinB:  bei  TrerrinKerler  EiweisiSfufubr. 
Areliiv  f.  Physiulof^ie,  JnUrt^HK  ItWl,  p.  ;f23, 

t  Unlerauehiingen  il1>ef  SioJfwu'L'hfifl  mul  Ernilimrig  In  Krankheiten. 
Zeitachr.  f.  klin.  MeUain,     Ban^l  Hi,  p.  550 

f  UnteraucUungen  iiber  Jen  Eiweital^edftrf  ties  g^iuDiIen  Mt^Dechen.     B*^i-- 
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brief  period  with  7  grams  of  nitrogen  daQy,  5.31  grams  ap- 
pearing in  the  urine  and  1.58  grams  in  the.  faeces. 

Caspari  and  Glaessner,*  in  a  five-days'  experiment  with  two 
vegetarians,  found  that  the  wife  consumed  daily,  on  an  average, 
5.33  grams  of  nitrogen,  with  fats  and  carbohydrates  to  equal 
2715  calories,  while  the  man  took  in  7.82  grams  of  nitrogen 
and  4559  calories.  Both  persons  laid  on  nitrogen  in  spite  of 
the  low  intake  of  proteid  food. 

Siven's  f  experiments,  however,  are  perhaps  worthy  of  more 
careful  consideration.  Of  60  kilos  body-weight  and  30| 
years  of  age,  his  experiments  conducted  on  himself  extended 
through  thirty-two  days  with  establishment  of  nitrogenous 
equilibrium  on  6.26  grams  of  nitrogen.  Moreover,  in  another 
experiment  he  was  in  nitrogen  equilibrium  for  a  day  or  two 
at  least  on  4.5  grams  of  nitrogen.  In  Siven's  experiment,  the 
most  noticeable  feature  is  the  added  fact  that  the  total  intake 
of  food  per  day  was  comparatively  low,  with  a  fuel  value  of 
only  2444  large  calories.  In  this  connection  we  may  call 
attention  to  the  recent  experiments  of  Landergren,J  who 
found  with  four  individuals  fed  on  a  daily  diet  containing 
only  2.1  to  2.4  grams  of  nitrogen,  but  with  a  large  amount  of 
carbohydrate,  some  fat  and  alcohol,  that  on  the  fourth  day 
of  this  "  specific  nitrogen  hunger  "  only  3  to  4  granis  of  nitro- 
gen were  metabolized  and  appeared  in  the  urine.  In  other 
words,  a  healthy  adult  man  having  a  suflScient  intake  of  non- 
nitrogenous  food  seemingly  need  not  metabolize  more  proteid 
than  suffices  to  yield  3  to  4  grams  of  nitrogen  per  day. 

Such  data  as  these,  of  which  many  more  might  be  quoted, 
surely  warrant  the  question,  how  far  are  we  justified  in  as- 
suming the  necessity  for  the  rich  proteid  diet  called  for  by 
the  Voit  standard?    Voit,  however,  with  many  other  physiol- 


♦  Ein  Stoffwechselversuch  an  Vegetarianern.  Biochemisches  Centralblatt 
Band  2,  p.  144  {\9QS). 

t  Ueber  das  Stickstoffgleichgewicht  beim  erwaclisenen  Menschen.  Skan- 
dinaTisches  Archiv  f.  Physiol.    Band  10,  p.  91. 

X  Untersuchungen  iiber  die  Eiweissumsetzung  des  Menschen.  Skandina- 
▼isches  Archly  f.  Physiol.    Band  14,  p.  121  (1903). 
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ogistB  would  appan^ntly  object  to  any  diminution  of  the  daily 
118  grams  o£  pmtoid  for  the  moderate  worker,  on  the  ground 
that  an  abiindaiic*e  of  proteid  in  the  food  is  a  necessity  for  the 
uiaintcnanco  of  jjhygiual  vigor  and  muscular  activity.  This 
view  is  cei*t4iinly  reinforced  by  the  customs  and  habits  of 
mankind;  but  wo  may  well  query  whether  our  dietetic  habits 
will  bear  criticiKm,  and  in  the  light  of  modem  scientific  in- 
qxun,^  we  may  even  express  doubt  as  to  whether  a  rich  proteid 
diet  adds  anything  to  our  muscular  energy  or  bodily  strength. 
How  far  can  our  natural  instinct  Ije  trusted  in  the  choice  of 
diet?  We  are  all  ereatums  of  habit,  and  our  palatea  are 
pleasantly  excited  by  the  rich  animal  foods  with  tlieir  high 
content  of  proteid,  and  wo  may  well  question  whether  our 
dietetic  habits  are  not  bused  more  upon  the  dictates  of  our 
palates  than  upon  scientific  reasoning  or  true  physiological 
needs*  There  is  a  prevalent  opinion  that  to  be  well  nourished 
the  body  must  have  a  large  excess  of  fat  deposited  throughout 
the  tissues,  and  that  all  bodily  ills  and  weaknesses  are  to  be 
met  and  combated  by  increased  intake  of  food.  There  is 
constant  temptation  to  increase  the  dail}"  ration,  and  there  is 
almost  univei-sal  belief  in  the  efficacy  of  a  rich  and  abundant 
diet  to  strengthen  the  body  and  to  increase  bodily  and  mentiil 
vigor.  Is  there  any  justification  for  these  beliefs?  None, 
apparently,  other  than  that  which  comes  from  the  customs 
of  genemtions  of  high  living. 

It  is  self-evident  that  the  smallest  amount  of  food  that  will 
serve  to  keep  the  body  in  a  state  of  high  efticiency  is  physio- 
logically the  most  economical,  and  hence  the  best  adapted  for 
the  needs  of  the  oi^anism.  Any  excess  over  and  above  what 
'  is  really  needed  is  not  only  uneconomical,  but  may  be  directly 
injurious.  This  is  especially  true  of  the  proteid  or  albumi- 
nons  foods.  It  is,  however,  quite  proper  to  question  whetlier 
a  brief  experiment  of  a  few  days  in  which  nitrogenous  equi- 
librium is  perhaps  established  at  the  low  level  of  4  to  5  grams 
of  nitrogen,  the  equivalent  of  25  to  35  grams  of  prateid,  is  to  be 
accepted  as  fixing  the  daily  requirements  of  the  healthy  man, 
offsetting  the  customs  or  habits  of  a  lifetime.     Voit  himself. 
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however,  has  clearly  emphasized  the  general  principle  that 
the  smallest  amount  of  proteid,  with  non-nitrogenous  food 
added,  that  will  suffice  to  keep  the  body  in  a  state  of  continual 
vigor  is  Ihe  ideal  diet.  Proteid  decomposition  products  are  a 
constant  menace  to  the  well-being  of  the  body;  any  quantity  of 
proteid  or  albuminous  food  beyond  the  real  requirements  of  the 
body  may  prove  distinctly  injurious.  We  see  the  evil  effects 
of  uric  acid  in  gout,  but  there  are  many  other  nitrogenous 
waste  products  of  proteid  katabolism,  which  with  excess  of 
proteid  food  are  liable  to  be  unduly  conspicuous  in  the  fluids 
and  tissues  of  the  body,  and  may  do  more  or  less  damage 
prior  to  their  excretion  through  the  kidneys.  Further,  it 
requires  no  imagination  to  understand  the  constant  strain 
upon  the  liver  and  kidneys,  to  say  nothing  of  possible  influ- 
ence upon  the  central  and  peripheral  parts  of  the  nervous 
system,  by  these  nitrogenous  waste  products  which  the  body 
ordinarily  gets  rid  of  as  speedily  as  possible.  They  are  an 
ever  present  evil,  but  why  increase  them  unnecessarily  ?  This 
question  brings  us  back  to  the  starting-point.  What  is  the 
minimal  proteid  requirement  for  the  healthy  man,  or  rather, 
how  far  can  we  safely  and  advantageously  diminish  otir 
proteid  intake  below  the  commonly  accepted  standards? 

The  question  of  safety  is  a  pertinent  one.  Thus,  Munk  * 
some  years  ago  (1893)  sounded  a  warning  on  this  point  which 
was  later  confirmed  by  Rosenheim.!  Both  of  these  observers 
reported  that  in  dogs  fed  for  some  time  on  a  low  proteid  diet, 
but  with  an  abundance  of  carbohydrate  and  fat,  there  was 
after  some  weeks  (6-8)  a  loss  of  the  power  of  absorption  from 
the  alimentary  tract,  dependent  not  alone  upon  a  changed 
condition  of  the  epithelial  cells  of  the  intestine,  but  also  upon 
a  diminished  secretion  of  the  digestive  juices,  loss  of  body- 
weight,  strength,  and  vigor,  followed  speedily  by  death.     If 


•  Ueber  die  Folgen  einer  ausreichenden,  aber  eiweissarmen  Nahning.  Ein 
Beitrag  zur  Lebre  vom  Eiweissbedarf.  Virchow*8  Archiv  f.  exper.  rathol.  u. 
Pbarm.    Band  132»  p.  01. 

t  Weitere  Untersuchungen  iiber  die  Scbadlichkeit  eiweissarmer  Nabrung. 
Pfliiger's  Arcbiy  f.  die  gesammte  Pbysiol.    Band  54,  p.  61, 
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these  results  were  reallj  due  to  the  low  proteid  diet*  tLej 
suggest  a  grave  danger  which  naust  not  be  lightly  passed  by. 
Jagerroos*  has  likewise  obseTved,  exi>erimenting  on  dogs, 
tbat  there  wiis»  after  some  months,  a  stiikicg  disturbance  of 
the  intestines  on  a  low  proteid  intake^  which*  howe\^r>  vm^ 
eventually  tiuced  to  a  distinct  infectioru  and  probably  in  no 
niLUiuer  connected  with  the  diminished  amount  of  proteid  in 
the  diet.  In  these  various  experiments  on  dogs  carried  out 
by  Munk*  Rosenheim,  and  by  Jagerroofs  there  w^is  of  neces- 
sity great  monotony  in  the  diet,  luid  in  Munk  s  experiments 
no  heBli  meiit  at  all  was  fed»  but  simply  dried  food-  In  other 
words,  if  the  diet  vms  in  any  sense  responsible  for  the  poor 
health  of  the  animals,  it  is  fully  as  pkii&ible  to  attribute  the 
results  to  the  abnormid  conditions  under  which  the  animals 
were  kept  as  to  any  specific  effect  due  to  the  low  proteid  in- 
take. It  IB  very  essential  that  the  food  of  dogs,  as  of  men, 
shall  fulfil  all  ordinary  hygienic  conditions.  It  must  be  not 
only  of  sufficient  quantity  far  the  true  needs  of  the  body,  but 
it  should  also  Ijavo  tlie  necessary  variety  witli  reasonable  de- 
gree of  digestibility,  and  proper  volume  or  bulk  When 
these  qualities  are  lacking,  it  is  not  strange  if  deviations  from 
the  normal  gradually  developi  That  the  low  intake  of  proteid 
food  could  be  responsible  for  the  condition  existing  in  Munk's 
and  Roseniieim^s  experiments  is  not  plausible;  a  view  which 
is  strongly  reinforced  by  many  observations,  notably  those  of 
Albu  t  on  a  woman  tliirty-eeven  ye^irs  old  and  weighing  37.6 
kilos,  who  had  followed  a  vegetarian  diet  for  six  yeare,  and 
who  while  under  Albu's  care  for  two  years  consumed  only 
S4  gtBms  of  proteid  |)er  day,  the  total  fuel  value  of  the  food 
being  only  1400  calories  per  day*  This  woman  was  in  nitro- 
genous equilibrium  on  5.4  grams  of  nitrogen,  and  on  this  diet 
had  freed  herself  from  the  illness  to  which  she  had  long  been 
subject. 


*  Ueber  die  Folgen  einet  saireicheTiiJcii,  mber  eiweinarmeo  Nahnuig.  Ska.ii- 
diuaviscbe*  Archir  f.  PhysioL    Band  13,  p*  S75* 

t  Zor  Bewertung  der  TegetKnM.*hen  Diit.  B^rliticr  kliiL  Wochen^chr. 
190L  p.  647  And  670.  Se«  aUo,  Albu,  die  vegeumhe  Diftt.  I^ipag,  IMOa* 
p.  6S. 
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Voit's  *  vegetarian  is  described  by  Voit  himself  as  a  man 
twenty-eight  years  old,  weighing  5^  kilos,  well  nourished, 
with  well  developed  muscles,  etc.  He  had  lived  on  a  purely 
vegetable  diet  for  three  years,  and  was  found  to  be  in  ni- 
trogenous equilibrium  on  8.2  grams  of  nitrogen.  No  men- 
tion is  made  of  any  disagreeable  effects  connected  with  this 
low  proteid  ration,  although  persisted  in  for  several  yeara. 
Jaffa's  t  experiments  and  observations  on  the  fruitarians  and 
nutarians  of  California  "  showed  in  every  case  (two  women 
and  three  children)  that  though  the  diet  had  a  low  protein 
and  energy  value,  the  subjects  were  apparently  in  excellent 
health  and  had  been  so  during  the  five  to  eight  years  they  had 
been  living  in  this  manner."  In  comparing  the  income  and 
outgo  of  nitrogen  on  a  diet  composed  mainly  of  nuts  and 
fruits,  it  was  observed  in  two  subjects  that  8  grams  of  nitro- 
gen were  sufficient  to  bring  about  nitrogen  equilibrium,  while 
with  two  other  subjects  on  a  like  diet  the  nitrogen  required 
daily  for  equilibrium  was  about  10  grams.  The  diet  used  in 
these  experiments,  however,  was  of  necessity  more  or  less 
restricted  in  variety,  and  was  without  doubt  somewhat  monot.- 
onous.  Jaffa  appears  to  agree  with  Caspari  that  the  minimum 
amount  of  proteid  required  daily  varies  with  the  individual, 
and  may  even  vary  with  the  same  individual  at  different 
times.  Further,  Jaffa,  in  harmony  with  Siven,  believes  that 
after  the  body  has  suffered  a  loss  of  nitrogen,  there  is  at  once 
an  effort  to  attain  nitrogenous  equilibrium,  and  that  any  gain 
of  nitrogenous  body  material  is  a  comparatively  slow  process. 
If  this  is  true,  it  is  obvious  that  the  living  substance  of  the 
tissue  protoplasm  must  be  slowly  formed  from  the  proteid  of 
the  diet.  This,  says  Jaffa,  should  serve  as  a  warning  to  any- 
one contemplating  any  appreciable  decrease  in  the  proteid  of 
the  daily  diet. 

Another  statement  made  by  Jaffa  may  be  quoted  in  this 

*  See  Zeitschr.  f.  Biolo^e.    Band  25,  p.  256. 

t  Further  Investigations  among  Fruitarians  at  the  California  Agricultural 
Experiment  Station.  1901-1902.  U.  S.  Department  of  Agriculture.  Bulletin 
No.  132. 
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coimection,  since  it  illustrates  the  attitude  taken  by  many 
phyaiolo^sts  on  this  questioiK    "  Even  it  it  could  be  proved," 

saya  Jaffa,  **  by  a  large  number  of  experiments  that  nitrogen 
equilibrium  can  be  maintained  on  a  small  amount  of  protein, 
it  would  still  lie  a  great  question  whether  or  not  it  would  be 
wise  to  do  so<  There  must  certainly  be  a  coustont  eflfort  on 
the  pait  of  the  human  organism  to  attain  this  conflition,  and 
with  a  low  prntein  supply  it  might  be  forced  to  do  so  under 
contUtions  of  strain.  In  such  a  case  the  bad  results  might  he 
slow  ill  manifesting  themselves,  but  might  also  be  serious  and 
laiiting.  It  has  also  been  suggested  that  when  Hving  at  a  fairly 
high  protein  level  the  body  is  more  resistant  to  disease  and 
other  atrains  than  %vljen  the  protein  level  is  low.'*  While  these 
suggestions  demand  careful  consideration,  it  is  equally  evident 
that  there  is  another  side  to  the  question,  viz.,  the  possible 
danger  to  the  body  from  the  phj^siologieal  action  of  the  larger 
amounts  of  nitrogenous  waste  products  whicli  result  from  an 
excess  of  proteid  food,  and  which  float  about  through  ihe 
system  prior  to  their  excretion.  In  addition^  we  must  not 
overlook  the  great  loss  of  energy  to  the  brmly  in  handling  aud 
getting  ridof  the  surplus  of  unnecessary  food  of  whatever  kind 
introducetl  into  the  alimentary  tract*  to  say  nothing  of  the 
danger  of  intestinal  putrefaction  and  toxaemia  when  from  any 
cause  the  system  loses  its  ability  to  digest  and  absorb  the  excess 
of  food  consumed*  Further,  the  possible  strain  on  the  kidneys 
and  other  organs  must  not  be  overlooked.  Hence  we  may 
well  query  on  whieh  side  lies  the  greater  danger.  To  an 
unprejudiced  observer,  one  not  wedded  to  old-time  tradition, 
it  would  seem  as  if  great  eflfr*rt  was  being  made  to  sustain  the 
claims  of  a  high-proteid  intake.  It  is  surely  well  to  be  care- 
ful, but  it  ifl  certainly  not  necessary  to  magnify  imaginary 
dangers  to  the  extent  of  suppressing  all  efforts  toward  the 
establishment  of  possible  physiological  economy. 

In  a  paper  reafl  before  the  Physiological  Section  of  the 
British  Medical  Association  in  1901  by  Dr.  van  Someren, 
claim  is  made  of  the  existence  of  a  reflex  of  deglutition,  the 
proper  working  of  which  protects  from  the  results  of  mal- 
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nutrition  by  preventing  the  intake  of  any  excess  of  food. 
Thorough  mastication  and  insalivation  aid  in  the  more  com- 
plete utilization  of  the  food  and  render  possible  great  economy, 
so  that  body- weight  and  nitrogen  equilibrium  are  both  main- 
tained on  an  exceptionally  small  amount  of  food.  This 
principle  had  been  worked  out  by  Mr.  Horace  Fletcher  on 
himself  in  an  attempt  to  restore  his  health  to  a  normal  con- 
dition, with  such  beneficial  results  that  he  was  speedily 
restored  to  a  state  of  exceptional  vigor  and  well-being.  De- 
liberation in  eating,  necessitated  by  the  habit  of  thorough 
insalivation,  it  is  claimed  results  in  the  occurrence  of  satiety 
on  the  ingestion  of  comparatively  small  amounts  of  food,  and 
hence  all  excess  of  food  is  avoided. 

In  the  autumn  of  1901,  Mr.  Fletcher  and  Dr.  van  Someren 
visited  the  physiological  laboratories  of  Cambridge  University, 
and  as  stated  by  Sir  Michael  Foster*  the  matter  was  more 
closely  inquired  into  with  the  assistance  of  physiological  ex- 
perts. Obsei*vations  were  carried  out  on  various  individuals, 
and  as  stated  by  Professor  Foster  "  the  adoption  of  the  habit 
of  thorough  insalivation  of  the  food  was  found  in  a  consensus 
of  opinion  to  have  an  immediate  and  very  striking  effect  upon 
appetite,  making  this  more  discriminating,  and  leading  to  the 
choice  of  a  simple  dietary,  and  in  particular  reducing  the  crav- 
ing for  flesh  food.  The  appetite,  too,  is  beyond  all  question 
fully  satisfied  with  a  dietary  considerably  less  in  amount  than 
with  ordinary  habits  is  demanded."  ..."  In  two  individuals 
who  pushed  the  method  to  its  limits  it  was  found  that  complete 
bodily  efficiency  was  maintained  for  some  weeks  upon  a  dietary 
which  had  a  total  energy  value  of  less  than  one-half  of  that 
usually  taken,  and  comprised  little  more  than  one-third  of  the 
proteid  consumed  by  the  average  man."  Finally,  says  Foster, 
"it  may  be  doubted  if  continued  efficiency  could  be  main- 
tained with  such  low  values  as  these,  and  very  prolonged 
observations  would  be  necessary  to  establish  the  facts.  But 
all  subjects  of  the  experiments  who  applied  the  principles 

*  See  Horace  Fletcher,  The  A-B-Z  of  our  own  Nutrition.  (1903.)  New 
York.    p.  48. 
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intelligently  ^^jreed  in  finding  a  verj^  marked  reduction  in 
their  neecU^  and  experienced  an  increskse  in  tJieir  sense  of  weJI- 
being  and  an  increjise  in  their  working  powers**' 

In  the  ant  limn  of  1002  and  in  the  ciuly  part  of  1903,  Mr. 
Fletcher  spent  several  nioniht^  with  the  \TOter,  thei^by  giving 
an  opportunit3'  for  studying  his  habitjs  of  life.  For  a  period 
of  thirteen  days  in  Jjyiuary  he  wm  under  constant  observtitioii 
in  tlie  writer's  laboratory,  when  it  was  found  that  tlie  itvenige 
daily  amoiuit  of  proteid  inetabolisal  wm  41*25  gmtns,  his 
body-weight  (75  kilo?*)  remaining  pnictically  constant  Later, 
a  more  tlmrough  series  of  ol>servations  was  made,  involving  a 
careful  analysis  of  the  divily  diet,  together  with  analysis  of  the 
excret^i.  For  a  jwrirwl  of  six  days  the  daily  diet  avemged 
44,9  gmms  of  proteid,  38,0  gnims  of  fat^and  253  gmms  of  car- 
bohydrate, the  iot4d  fuel  value  iunonnting  to  only  1600  large 
calories  per  day.  The  daily  intake  of  nitrogen  avemged  7.19 
grams,  while  the  daily  output  tlirough  the  urine  vrd^  6.30 
grams  and  in  Uio  fa^(  04*  0A\  gmm ;  L  e.»  a  daily  intake  of 
7.19  grams  of  nitJt)gon,  witli  a  totid  output  of  6,90  gnims^ 
showing  a  daily  gain  to  the  Iwdy  of  0/29  gnun  of  nitmgen, 
iuid  tliin  on  a  diet  conUiining  le^  than  half  the  prateid  re- 
qninxl  by  the  Voit  standaixl  and  having  only  half  the  fuel 
value  of  the  Voit  tlii*t.  Further,  it  was  foimd  by  careful  and 
thorough  tmts  made  at  tlit*  Yale  Gymnasium  that  Mr,  Fletcher, 
in  spite  of  this  i^omparatively  low  mtion  w^as  in  prime  physical 
condition.  In  the  wonU  (jf  l>i\  Amh^i^on,  the  Director  of  the 
Gymnasium,  ^Hhe  case  is  iiuusnaK  atul  1  am  surprised  that 
Mr*  Fletcher  nui  do  the  work  of  tmined  athletes  and  not  give 
marked  evidences  of  over-«^xertioa  ,  ,  ,  Mr.  Fletcher  per- 
forms this  work  with  gii>at*^r  ease  and  with  fewer  noticeable 
bad  results  than  any  man  of  his  i^^i  luui  condition  I  have  ever 
worked  with."  •  It  i»  not  our  puri>ose  here  to  discuss  how 
far  these  results  are  due  to  insalivation,  or  the  more  thorough 
mastication  of  food-  The  main  point  for  us  is  that  we  have 
here  a  striking  illusti-ation  of  the  establishment  of  nitrogen 

•  For  A  fuUer  acconiit  of  thii  itud^,  «ee  Chitlenii^n,  Phytiologicftl  Economy 
in  Natrilioa.    Popular  Science  Moathl^i  Jtme,  IQOa 
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equilibrium  on  a  low  proteid  diet  and  great  physiological 
economy  as  shown  by  the  low  fuel  value  of  the  food  consumed, 
coupled  with  remarkable  physical  strength  and  endurance. 

With  data  such  as  these  before  us  we  see  the  possible  im- 
portance of  a  fuller  and  more  exact  knowledge  of  true  dietary 
standards.  We  find  here  questions  suggested,  the  answers  to 
which  are  of  primary  importance  in  our.understanding  of  the 
nutritive  processes  of  the  body;  greater  ease  in  the  main- 
tenance of  health,  increased  power  of  resistance  to  disease 
germs,  duration  of  life  increased  beyond  the  present  average, 
greater  physiological  economy  and  greater  efficiency,  increased 
mental  and  physical  vigor  with  less  expenditure  of  energy  on 
the  part  of  the  body.  All  these  questions  rise  before  us  in 
connection  with  the  possibility  of  maintaining  equilibrium 
on  a  lowered  intake  of  food,  especially  nitrogenous  equi- 
librium, with  a  diminished  consumption  of  proteid  or  albumi- 
nous food.  Is  it  not  possible  that  the  accepted  dietary  standards 
are  altogether  too  high  ? 

It  is  of  course  understood  that  there  can  be  no  fixed  dietary 
standard  suitable  for  all  people,  ages,  and  conditions  of  life. 
Dietaiy  standards  at  the  best  are  merely  an  approximate  in- 
dication of  the  amounts  of  food  needed  by  the  body,  but  these 
needs  are  obviously  changeable,  varying  with  the  degree  of 
activity  of  the  body,  especially  the  amount  of  physical  work 
performed,  to  say  nothing  of  differences  in  body-weight,  sex, 
etc.  Further,  it  is  doubtless  true  that  there  is  what  may  be 
called  a  specific  coefficient  of  nutrition  characteristic  of  the 
individual,  a  kind  of  personal  idiosyncrasy  which  exercises  in 
some  degree  a  modifying  influence  upon  the  character  and 
extent  of  the  changes  going  on  in  the  body.  Still,  with  due 
recognition  of  the  general  influence  exerted  by  these  various 
factors  the  main  question  remains,  viz.,  how  far  the  usually 
accepted  standards  of  diet  are  correct ;  or,  in  other  words,  is 
there  any  real  scientific  ground  for  the  assumption  that  the 
average  individual  doing  an  average  amount  of  work  requires 
any  such  quantity  of  proteid,  or  of  total  nutrients,  as  the  ordi- 
nary dietetic  standards  call  for?      Cannot  all  the  real  phy- 
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siologtcal  needs  of  the  body  be  met  by  a  greatly  reduced 
proteid  intake^  with  e^^tablishment  of  cozitiuued  nitrogeuouj* 
equilibriuni  on  a  far  smaller  amount  of  proteid  food  than  the 
ordinaiy  dietary  stiindards  call  for,  and  with  actual  gain  to 
the  body? 

Just  hem  we  may  emphasize  why  prominence  is  given  to 
the  eBtiiblishment  of  nttrofjmoui^  equihbriimi,  and  why  the 
proteid  intake  iissumes  a  greater  iiujiortonce  than  the  daily 
amounts  of  fat  and  carbohydmte  consumed.  Fats  and  ca3>J 
bohydrates  when  oxidized  in  the  body  are  ultimately  burned 
to  simple  giiseous  piWuct^,  viz.,  carbonie  acid  and  water* 
Hence,  these  waste  products  are  easily  and  quickly  elimin- 
ated and  cannot  exercise  much  deleterious  influence  even 
when  formed  in  excess.  To  be  sure,  there  is  waste  of  enei^j 
in  digesting,  absorbing,  and  oxidizing  the  fats  and  carbohy- 
dmtes  when  they  are  taken  in  excessive  amounts.  Once  in- 
tnicluced  into  the  alimentary  canal  they  must  be  digeated^i 
otherwise  the^^  will  clog  the  intestine  or  undergo  fermenta-^ 
tion,  and  so  cause  trouble.  Further,  when  absorljed  they  may 
be  transfonned  into  fat  and  du posited  in  the  viirious  tissues  and 
organs  of  the  body ;  a  pi'ocess  desirable  uji  to  a  certain  jxjint, 
but  undesirable  when  such  acenmulation  tenders  the  body 
gross  and  unwieldy.  With  proteid  foods,  on  the  other  hand, 
the  story  is  quite  difFei^nt.  These  substances,  when  oxidized, 
yield  a  row  of  crystalline  nitrogenous  products  which  ulti- 
mately pass  out  of  the  body  through  the  kidneys.  Prior  to  their 
excretion,  however,  these  products —  fi^quently  spoken  of  aa 
toxins  —  float  about  tlirough  the  Ixnly  and  may  exercise  more 
or  less  of  a  deleterious  influence  upon  the  system,  or,  being 
temixmirily  de[X)sited,  may  exert  some  specific  or  local  influ- 
ence that  ctdb  for  their  upeedy  removal.  Hence,  the  impor- 
tance of  restricting  the  prcwluction  of  tlie^ie  bodies  to  the 
minimal  amount,  owing  to  their  possible  phpiologieal  effect 
and  the  part  they  are  liable  to  play  in  the  causation  of  many 
diseasetl  condltionM.  Fuiiher,  the  elimination  of  excessival 
amounts  of  these  crystalline  nitrogenous  bodies  through  die 
kidneys  places  upon  these  organs  an  unnecessary  burden  which 
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is  liable  to  endanger  their  integrity  and  possibly  result  in  seri- 
ous injury,  to  say  nothing  of  an  early  impairment  of  function. 

The  present  experiments  were  undertaken  to  throw  light 
upon  this  broad  question  of  a  possible  physiological  economy 
in  nutrition,  and  with  special  reference  to  the  minimal  proteid 
requirement  of  the  healthy  man  under  ordinary  conditions  of 
life.  The  writer  as  a  student  of  physiology  has  always  main- 
tained that  man  is  disposed  to  eat  far  more  than  the  needs  of 
the  body  require,  but  his  active  interest  in  this  problem  was 
aroused  especially  by  his  observations  of  Mr.  Fletcher  and  the 
marked  physiological  economy  the  latter  was  able  to  practice, 
not  only  without  detriment,  but  apparently  with  great  gain  to 
the  body  as  regards  strength,  vigor,  and  endurance,  coupled 
with  an  apparent  resistance  to  disease.  Wliile  Mr.  Fletcher 
and  Dr.  Van  Someren  would  doubtless  emphasize  the  impor- 
tance of  insalivation  as  a  means  of  controlling  the  appetite  and 
thereby  regulating  the  consumption  of  food  in  harmony  mth 
the  real  needs  of  the  body,  it  is  of  primary  importance  for  the 
physiologist  and  for  mankind  to  know  definitely  how  far  it  is 
possible  to  reduce  the  intake  of  food  with  perfect  safety  and 
without  loss  of  that  strength,  mental  and  physical,  vigor,  and 
endurance  which  are  characteristic  of  good  health.  Further, 
it  is  equally  plain  that  if  there  is  possible  gain  to  the  body 
from  a  practice  of  physiological  economy  in  diet,  we  should 
know  how  far  this  can  be  accomplished  by  simple  restriction 
in  the  amount  of  food  without  complicating  the  problem  by 
other  factors.    . 

In  planning  the  conduct  of  this  series  of  experiments  the 
writer  has  clearly  recognized  that,  while  it  may  be  possible,  as 
previous  experiments  have  shown,  to  maintain  body  equilib- 
rium and  nitrogen  equilibrium  on  a  low  proteid  diet  for  a 
brief  period,  this  fact  does  not,  as  Munk  has  previously 
pointed  out,  by  any  means  establish  the  view  that  such  a  diet 
will  prove  eflScient  in  maintaining  equilibrium  for  a  long 
period,  or  that  bodily  strength  and  vigor  can  be  kept  up  and 
the  proper  resistance  to  disease  secured.     Hence,  it  seemed 

2 
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necessaiy  to  so  anmnge  the  expenineiits  that  they  should  con- 
tiniie  not  for  a  few  days  or  weeks  meiely,  bat  through  months 
and  yearsw  Further,  it  is  veiy  questionaUe  whether  the  re- 
stricted diet  (restiicted  in  Tariety )  frequently  made  use  of  for 
couYenience  in  ofdinaiy  metabolism  experiments  is  well  adapted 
for  bringing  out  the  best  nesulis.  Hence,  it  was  decided  to 
avoid  so  far  as  possible  any  monotony  of  diet,  giving  due  rec- 
ognition to  the  psychical  Influences  liable  to  affect  secretion, 
digestion,  etc^  so  admirably  worked  out  fay  Pawlow  in  his 
classical  experiments  on  these  subjects :  Influences  which  are 
unquestionaUy  of  great  importance  in  controlling  and  modi- 
fying, in  some  measuie  at  leasts  the  nutritive  changes  in  the 
body.  Again,  it  is  evident  that  to  have  experiments  of  this 
character  broadly  useful,  they  must  be  tried  upon  a  large 
number  of  people  and  under  different  conditions  of  life,  in 
order  to  avoid  so  far  as  possible  the  influence  of  personal 
idiosyncrasy  and  thereby  escape  misleading  conclusions. 

The  experiments  haN-e  been  conducted  with  three  distinct 
types  or  classes  of  individuals : 

1st.  A  group  of  live  men  of  varying  ages«  connected  with 
the  University  as  professi^rs  and  instructors ;  men  who  while 
leading  active  lives  luive  not  engageil  in  very  active  muscular 
work.  They  were  selected  as  representatives  of  the  mental 
worker  rather  than  the  physical  worker,  although  several  of 
them  in  tiie  perfonnance  of  their  daily  duties  had  to  be  on 
their  feet  in  the  laboratorj-  a  gtKxi  jx>rtion  of  the  day. 

2d.  A  detail  of  thirteen  men,  volunteers  from  the  Hospital 
Corps  of  die  United  Suites  Army  and  representatives  of  the 
modeiate  worker :  men  who  for  a  jn^rioil  of  six  months  took 
esieh  week  day  a  vigorous  amount  of  systematic  exercise  in  the 
gymnasium,  in  addition  to  die  n>utine  work  connected  with 
their  daily  life  as  members  of  tiie  United  States  Hospital 
Corps.  These  men  were  of  different  nationalities,  ages,  and 
temperaments. 

3d.  A  group  of  eight  young  men,  students  in  the  Univer- 
sity, all  thoroughly  trainetl  athletic  ainl  some  of  them  with 
exceptional  records  in  athletic  events. 
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L     EXPERIMENTS  WITH   PROFESSIONAL  MEN. 

Before  proceding  ^ith  a  detailed  account  of  the  experimen- 
tal work,  it  nmy  be  well  again  to  emphasize  that  wrhat  ia  es- 
pecially desired  is  to  ascertain  how  far,  if  any,  the  intake  of 
proteid  food  can  be  diminished  without  detriment  to  the  body, 
1,  e,,  with  maintanance  of  nitrogen  and  body  equilibrium  and 
without  impairment  of  bodily  and  mental  vigor.  Further,  if 
a  lower  proteid  standard  than  that  generally  adopted  can  be 
established^  it  is  desirable  to  ascertain  whether  it  can  be  main- 
tained indefinitely,  or  for  a  long  period  of  time,  without  loss 
of  strength  and  vigor.  Obviously,  it  is  of  primary  importance 
that  we  should  know  quite  definitely  what  the  minimal  proteid 
requirement  of  the  healthy  man  per  kilo  of  body-weight  really 
is,  and  the  experimental  work  about  to  be  detailed  has  aimed 
especially  to  determine  wliether  it  is  possible  to  materially 
lower  the  aiuount  of  daily  proteid  food,  without  detriment  to 
the  bodily  health  and  with  maintenance  of  physical  and  niental 
vigor. 

The  writer,  fuUy  impressed  with  his  responsibility  in  the 
conduct  of  an  experiment  of  this  kiml,  began  with  himself  in 
November,  1902*  At  that  time  he  weighed  65  kilos,  was 
nearly  47  year's  of  age,  and  accustomed  to  eating  daily  an 
amount  of  food  approximately  equal  to  the  so-called  dietary 
standards.  Recognizing  that  the  habits  of  a  lifetime  should 
not  be  too  suddenly  changed,  a  gradual  reduction  was  made  in 
the  amount  of  proteid  or  albuminous  food  taken  each  day. 
In  the  writer's  case,  this  resulted  in  the  course  of  a  month  or 
two  in  the  complete  abolition  of  breakfast,  except  for  a  small 
cup  of  cofTee.  A  light  lunch  was  taken  at  1.30  K  M„  followed 
by  a  heavier  dinner  at  6,30  p.  :m.  Occasionally,  however,  the 
heartier  meal  was  taken  at  noontime,  as  the  appetite  suggested. 
It  should  l>e  adde<l  that  the  toUil  intake  of  food  was  gradually 
diminislied,  as  well  as  the  proteid  eoostituenta.  Tliere  was 
no  change,  however,  to  a  vegetable  diet,  but  a  simple  introduc- 
tion of  physiological  economy.  Still,  there  was  and  is  now  a 
distinct  tendency  toward  the  exclusion  of  meat  in  some  meas- 
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peristalsis,  wliieh  are  of  necessity  incited  by  the  presence  of 
food  in  the  stomach  and  intestine,  thereby  actuallj'  diminish- 

■  ing  the  amount  of  energy  available  at  the  place  where  it  is 
most  needed-  Why,  then,  draw  upon  the  resources  of  the  body 
just  at  a  time,  or  slightly  prior  to  the  time,  when  the  work  we 
desire  to  perform,  either  muscular  or  mental,  caUs  for  a  copious 
blood  supply  in  muscle  or  brain,  and  when  all  available  energy 

_  is  needed  for  the  task  that  is  to  be  accomplished  ? 

P  We  are  too  wont  to  compare  the  working  body  with  a  ma- 
chine, the  boiler,  engine,  etc*,  overlooking  the  fact  that  the 
animal  mechanism  differs  from  the  machine  in  at  least  one  im- 
portant  respect.     When  we  destre  to  set  machinery  in  opera- 

■  tion  we  must  get  up  steam,  and  so  a  fir©  is  started  under  the 
boiler  and  steam  is  generated  in  proportion  as*fuel  is  burned* 
The  source  of  the  energy  made  use  of  in  moving  the  machin- 

■  ery  is  the  extraneous  combustible  material  introduced  into  the 
fire-box,  but  the  energy  of  muscular  contraction,  for  example, 
comes  not  from  the  oxidizable  food  material  in  the  stomach, 
but  from  the  material  of  the  muscle  itself.  In  other  words,  in 
the  animal  body  it  is  a  part  of  the  tissue  framework,  or  mate- 
rial that  is  closely  incorporated  with  the  framework,  that  is 
burned  up,  and  the  ability  to  endure  continued  muscular  strain 
depends  upon  the  nutritive  conilition  of  the  muscles  involved, 
and  not  upon  the  amount  of  food  contained  in,  or  introduced 
into,  the  stomach.    All  physiologists  will,  I  think,  acknowledge 

■  the  soundness  of  this  reasoning,  but  how  few  of  us  apply  the 
principle  in  practice.  It  is  perfectly  logical  to  begin  the  work 
of  the  day  with  a  comparatively  empty  stomach,  —  after  we 

■  have  once  freed  ourselves  from  the  habit  of  a  hearty  breakfast, 
^k|-^aiid  in  the  ^vriter's  experience  Ijoth  mental  and  physical 
^^ii^k  have  become  the  easier  from  this  change  of  habit.  The 
f  muscle  and  the  brain  are  given  opportunity  to  repaii'  the  waste 

they  have  undergone,  by  the  taking  of  food  at  times  when  the 
digestive  processes  will  not  draw  upon  the  energy  that  in 
BCtivity  is  needed  elsewhere. 

FortheTt  it  is  easy  to  understand  why  on  a  restricted  diet, 
eq^iilly  of  proteid  foods,  there  should  be  a  diminished  sense 
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of  fatigue  in  connection  with  vigorous  or  continued  muscular 
work,  and  why  at  the  same  time  there  should  be  an  increased 
power  of  endurance,  with  actual  increase  of  strength.     With 

a  diminished  intake  of  proteid  food  there  is  a  decreased  for- 
mation of  crystalline  nitrogenous  waste  products,  such  as 
uric  acid  and  the  purin  bases,  to  say  nothing  of  other  bodies 
less  fully  known,  which  circulating  through  the  system  are 
undoubtedly  responsible,  in  part  at  least,  for  what  we  term 
fatigue.  We  need  not  consider  here  whether  the  sense  of 
fatigue  is  due  to  an  actiou  of  these  substances  upon  the 
muscles  themselves,  njion  the  motor  nerves  or  their  end- 
plates,  or  upon  the  central  nervous  system ;  it  is  enough  for 
the  present  purpose  to  emphasize  the  probable  results  of  their 
presence  in  midue  amomit  Lastly,  we  may  emphasize  what 
is  pretty  clearly  evident  to-day,  viz.,  that  the  energy  of  mus- 
cular contraction  comes  preferably  from  the  oxidation,  not  of 
the  nitrogenous  or  proteid  constituents  of  the  muscles,  but 
of  the  non-nitrogenous  components  of  the  tissue;  anotlier 
reason  why  excess  of  proteid  food  may  be  advantageously 
avoided.  Moreover,  proteid  food  stimulates  body  metabolism 
in  general,  and  hence  undue  amounts  of  proteid  in  the  diet 
augment  unnecessarily  the  metabolism  or  combustion  of  the 
non-nitrogenous  material  of  the  muscle,  thereby  destroying 
what  would  otherwise  be  preserved  as  a  source  of  energy  in 
muscular  contraction,  when  the  muscles  are  called  upon  for 
the  performance  of  their  daOy  functions. 

On  the  writer^s  return  to  New  Haven  in  the  fall  of  1903, 
he  was  surprised  to  fuid  that  his  body-weight  was  practically 
the  same  as  early  in  July.  In  the  period  between  November, 
1902,  and  July,  1903,  tlie  body  had  lost  8  kilos  under  the 
gmdual  change  of  diet,  but  from  July  to  October,  1903,  the 
weight  had  apparently  remained  stationary,  from  which  It 
might  fairly  be  assumed  that  the  body  had  finally  adjusted 
itself  to  the  new  conditions. 

What  now  was  the  condition  of  the  body  as  regards  nitro- 
gen metaboUsni  ?  To  answer  this  question  the  entire  twenty- 
four  hours'  urine  was  collected  pt^actically  every  day,  from 
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October  13, 1903,  to  June  28, 1904,  representing  a  period  of 
nearly  nine  months.  This  daily  output  through  the  kidneys 
was  analyzed  each  day  with  special  reference  to  the  total 
nitrogen,*  as  a  measure  of  the  amount  of  proteid  material 
metabolized.  Total  volume  of  the  urine,  specific  gravity,  uric 
acid,  phosphoric  acid,  indican,  and  other  points  were  also 
considered,  the  more  important  results  being  indicated  in  the 
following  tables. 


*  All  figures  for  nitrogen  throughout  the  book,  whether  referring  to  food, 
urine,  or  fieces,  were  obtained  by  exact  chemical  analysis,  using  the  Kjel- 
dahl-Gunning  method. 

Uric  acid  was  determined  by  the  method  of  Folin,  i.e.,  precipitation  of 
the  urine  with  ammonium  sulphate,  etc.,  and  titration  with  potassium  per- 
manganate. 

Phosphoric  acid  was  estimated  by  titration  with  a  standard  uranium 
solution,  using  potassium  ferrocyanide  as  an  indicator. 

At  times,  as  will  be  seen  from  the  tables,  nitrogen,  uric  acid,  etc.,  were  not 
determined  in  each  day's  urine.  In  such  cases,  an  aliquot  part  of  each  twenty- 
four  hours'  urine  was  taken  and  the  analyses  made  with  the  mixed  samples 
for  the  given  period,  the  figures  thus  obtained  showing  the  average  daily 
composition  for  that  period. 
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Scrutiny  of  the  tables  shows  that  duriag  tliia  period  of  nine 
months  the  body-weight  w^as  practically  constant.  The  daily 
yolume  of  urine  was  exceptionally  small  and  fairly  regular  in 
amount,  the  average  daily  output  for  the  nine  months  being 
468  C.C.  It  is  a  noticeable  fact  that  with  a  diminished  intake 
of  proteid  food  there  is  far  less  thii-st,  and  consequently  a 
gi^eatly  decr^ised  demand  for  water  or  other  fluids,  Furtlier, 
in  view  of  the  small  nitrogenous  waste  there  is  no  need  on 
the  part  of  the  body  for  any  large  amount  of  fluid  to  flush  out 
the  kidneys.  The  \vriter  has  not  had  a  turbid  urine  during 
the  nine  months*  period*  With  heavier  eating  of  nitrogenous 
foods,  an  abundant  water  supply  is  a  necessity  to  prevent  the 
kidneys  from  becoming  clogged,  thereby  explaining  the  tre- 
quent  beneficial  results  of  the  copious  libations  of  mineral 


PHYSIOLOGICAL  ECONOMY   IN   NUTRITION       31 

waters,  spring  waters,  etc.,  frequently  called  for  after,  or  with, 
heavy  eating.     Obvioualy,  a  small  volume  of  urine  each  day 
■means  ao  much  less  wear  and  tear  of  the  delicate  mechaiiisra 
of  the  kidneys.     Somewhat  noticeable,  in  a  general  way,  is 

»the  apparent  relationahip  between  tlie  volmne  of  the  urine 
and  the  nitrogen  output,  in  haimony  with  the  well-known 
diuretic  action  of  urea.  The  Bpecifie  gravity  of  the  urine 
shows  variation  only  mthin  narrow  limits,  the  dally  average 
for  tlie  nine  months  being  1027. 

H  Uric  acid  is  noticeably  email  in  quantity,  the  averse  daily 
output  for  the  nine  montJis'  period,  based  upon  the  determina- 
tions made,  being  only  0,892  gmm. 

B  Chief  interest,  however,  centres  around  the  figures  for  total 
nitrogen,  since  these  figures  give  for  each  clay  the  extent  of 
the  proteid  metabolism;  t. **.»  the  amount  of  proteid  material 
broken  down  in  the  body  each  day  in  connection  with  the  wear 
and  tear  of  the  bodily  machinery.  To  fully  grasp  the  sig- 
nificance of  these  data,  it  should  be  remembei'ed  that  the 
prevalent  dietary  standards  are  based  upon  the  assumption 
that  the  average  adult  must  metabolize  each  day  at  least  16 
grams  of  nitrogen.  Indeed,  that  is  wliat  actual  analysis  of 
the  urine  indicates  in  most  cases.  If  now  we  look  carefully 
through  the  figures  showTi  in  the  above  tables,  covering  a 
period  from  October  13,  1903,  to  June  28,  1904,  it  is  seen 
that  tiie  daily  nitrogen  excretion  is  far  different  from  IG 
grams.  Indeed,  the  figures  for  nitrogen  are  exceedingly  low, 
and,  moreover,  they  vary  little  from  day  to  day.  The  average 
daily  output  of  nitrogen  through   the  urine  for  the  entire 

B|>eriod  of  nearly  nine  months  is  only  5.699  grams. 

For  the  first  six  months  the  average  daily  excretion 
amounted  to  5.82  grams  of  nitrogen,  while  from  April  12 
to  June  28  the  average  daily  excretion  of  nitrogen  was  5.40 
grams,  thus  showing  a  slight  tendency  downward.  On  the 
whole,  however,  there  is  shown  a  somewhat  remarkable  uni- 
formity  in  the  daily  excretion.  Thus,  the  average  daily  excre- 
tion for  the  month  of  November  was  5J9  grams  of  nitrogen, 
for  the  month  of  March  5.66  grams,  thus  showing  very  little 
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difference  in  the  output  of  nitrogen  througli  the  kidneys  in 
these  two  periods,  three  months  apail;.  In  other  words,  the 
extent  of  proteid  katabolism  was  essentially  the  same  through- 
out the  entire  nine  months,  implying  that  the  amount  of  pro- 
teid food  eaten  must  have  been  faiiiy  constant,  and  that  tlie 
body  had  adapted  itself  to  this  new  level  of  nutrition  from 
which  there  was  no  tendency  to  deviate.  Thei^  was  no 
weighing  out  of  food  and  no  attempt  to  follow  any  specified 
diet.  The  greatest  possible  variety  of  simple  foods  was  I 
indulged  in,  and  the  dictates  of  the  appetite  were  followed 
with  the  single  precaution  tliat  excess  was  avoided.  In  otiier 
words,  it  was  tempemnce  in  diet,  and  not  prohibition.  Yet 
it  is  equally  true,  in  the  writer's  case  at  least,  tliat  the  appe- 
tite itself  unconsciously  served  as  a  regulator,  since  there 
was,  as  a  rule,  no  necessity  to  hold  the  appetite  in  check  to 
avoid  excess.  Doubtless,  tlie  wxiter's  knowledge  of  the  gen- 
eml  composition  of  food-stuffs  has  had  some  influence  in  the 
choice  of  fofids,  and  thereby  aided  in  bringing  alx>ut  this 
somewhat  remarkable  uniformity  in  the  daily  output  of  nitro- 
gen for  such  a  long  j>eriod  of  time  on  an  unrestricted  diet. 

What  now  do  the  nitrogen  figures  show  regarding  the 
amount  of  proteid  material  metabolized  each  day?  It  wiU 
be  remembered  that  the  Voit  standard  calls  for  118  grams  of 
proteid  or  aiburainoiis  food  daily,  of  which  105  grams  should 
be  absorbable,  in  order  to  maintain  the  body  in  a  condition 
of  nitrogen  equilibrium,  and  in  a  state  of  physical  vigor  and 
general  tone.  Tliis  would  mean  a  daily  excretion  througli 
the  urine  of  at  least  IG  grams  of  nitrogen.  The  daily  output 
of  nitrogen  in  the  case  under  discussion,  however,  was  5*699 
gmms  for  a  period  of  nearly  nine  months.  This  amount  of 
nitrogen  excreted  through  the  urine  means  only  Z5f)  grams 
of  proteid  metabolized,  or  about  one-third  the  amount  called 
for  by  the  Voit  standard,  or  the  standards  generally  adopted 
as  expressing  man's  daily  requirement  of  proteid  food*  But 
was  the  body  in  nitrogenous  eqnihbrium  on  this  small  amount 
of  proteid  food?  Naturally,  this  question  might  be  answered 
in  the  afBrmative,  on  the  basis  of  the  constancy  in  body- 
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weight  for  the  period  from  October  to  June,  but  more  de- 
cisive proof  is  needed.  The  question  was  therefore  settled 
by  a  careful  comparison  of  the  income  and  output,  in  which 
all  the  food  eaten  was  carefully  weighed  and  analyzed,  while 
the  nitrogen  of  the  urine  and  fseces  was  determined  with 
equal  accuracy.  The  first  experiment  of  this  character  to 
be  quoted  is  for  the  week  commencing  March  20,  a  period 
of  six  days. 

Following  are  the  diets  made  use  of  each  day,  the  weights 
of  the  various  food-stuffs  being  given  in  grams.  Likewise  is 
shown  the  nitrogen  content  of  the  several  food-stuffs  for  each 
day,  and  also  a  comparison  of  the  nitrogen  intake  with  the 
output  of  nitrogen  through  the  urine: 
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6  frmmi,  one  cap  tea.  t.r^  t«*  170  ;t&ixu«  sugmr  I  grsjBi,  spongv  cake 
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•  All  food^tuffi  were^  uiatjaed  from  krfe  Miiiple^,  to  dimiaish  a«  ntueh  ai 
pOtfible  the  emat  of  ao^Tsi».  Nitrafeia  vms  detcrtnitied  by  the^  Kjeldahl- 
Guniuiiir  method,  the  fif^nres  givea  beitig  the  aretrnf^  of  dottely  agreeing 
dupUcai^e  an&l  j»e«. 

While  nitrogvn  was  thus  detenmned  in  «t«vt  sample  of  fooil  hj  direct 
cbcmi^  uialjsb,  the  fui^l  Tmlue  of  the  food  Maj  calculated  inamiT  by  lue 
of  the  data  furttiahed  hf  the  BaUetlB  inned  from  Ihc  U.  a  Depanmetst  of 
Agficoltsre^  Office  of 
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Monday,  March  21^  190^. 

Breakfast,  7.46  a.m.  —  CofiFee  119  grams,  cream  80  grams,  sugar  9  grams. 
Lunch,  1.90  p.m. — One  shredded  wheat  biscuit  81  grams,  cream  116  grams, 

wheat  gems  83  grams,  butter  7  grams,  tea  185  grams,  sugar  10  grams, 

cream  cake  68  grams. 
Dinner,  6.80  p.  M.  —  Pea  soup  114  grams,  lamb  chop  24  grams,  boiled  sweet 

potato  47  grams,  wheat  gems  76  grams,  butter  13  grams,  cream  cake  52 

grams,  coffee  61  grams,  sugar  10  grams,  cheese  crackers  16  grams. 


Food.  Onuns.  Per  cent  Nitrogen.  Total  Nitrogen. 

Coffee    ....    119  +  61    =    180  X        0.042      =  0.076  gram. 

Cream   ....    80+116    =    146  X        0.41        =  0.600 

Sugar    ...    9+10  +  10    =      29  X        0.00       =  0.000 

Shredded  wheat  biscuit     ...      31  X        1.62       =  0.602 

Tea 185  X        0.048      =  0.089 

Wheat  gems     ..    83  +  76    =    109  X        1.46       =  1.591 

Butter      ....      7  +  18    =      20  X        0.10       =  0.020 

Cream  cake      ..    68  +  52    =    105  X        0.97       =  1.018 

Pea  soup 114  X        100       =  1.140 

XAmbchop 24  X        4.54       =  1.090 

:Sweet  potato 47  X        0.18       =  y.085 

Cheese  crackers 16  X        2.54       =  0.410 

Total  nitrogen  in  food       6.621  grams. 

Total  nitrogen  in  urine 5.520 

Fuel  Talue  of  the  food      .    .    .    1713  calories. 


Breikfaitt  7.45  a.  h^^  Coffin  97  gramB,  er^aitt  26  gmttit,  augur  0  gfatnft. 
Lua&h,  1.30  F.K.  —  Baked  potato  S3  gramii,  friod  aAusnge  30  gr»a)»,  »odtk  bii- 

cull  39  gtams,  butter  12  grfttni,  tea  VAl  gruini,  eugar  10  grams,  cream 

merhigue  69  grami. 
Blnuer,  6>80  p.  it.  —  Cbinken  broth  146  gratn*,  bread  52  gmmn,  butter  16  gramB, 

creamed  potato  Ttl  gram«,  custard  76  grami^  coffee  50  grama,  iugar  11 

gramfli  chee«e  craakert  10  grami. 


Food.  OnoKL  P«r  c«v)t  NItrogao.  Totftl  Nttro«flii. 

Coffee      .     .     .    .    ©T  +  60    =     147  X        0,042      =  0  060  gram. 

Cream .     .       2fJ  X        0.42        =  0J09 

Sugar       ..      9  +  104-11     =      30  X        0.00        =  0.000 

Baked  potato    .......      83  X        0.40        =  0.332 

Fried  sausage       ,,.,..      36  X        3,06        =  1.101 

Sodabiicuit     .,.,...      30  X        160        =  0.647 

Butter     ,    .     .    .     1-2  -fI6    ^      27  X        0;I0        =  0.027 

Tea .137  X        0.048      =  0.066 

Cream  menngue       .     .    .    ,     ,      59  X        OM        -  0.643 

Chicken  broth 146  X        078        -  1.138 

Bre^ 62  X         1.66        ^  0.863 

Creamed  potato    ......      76  X        0.42        ^  0.319 

Custard 76  X        0.82        -  0.623 

Che£!«e  crackers    ......      10  X        2.54        =  0.261 

Total  nitrogen  in  food .  6.083  gr«.m» 

Total  nitrogen  m  urine      .......  6.910 


Fuel  value  of  the  food      .    .    .    1398  calories. 
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Wedneiday,  March  SSj  190^. 

Breakfast,  7.45  a.  m.  —  Co£fee  108  grams,  cream  80  grams,  sugar  10  grams. 
Lunch,  1.80  p.  m.  —  Creamed  codfish  64  grams,  potato  balls  54  grams,  biscuit  44 

grams,  butter  22  grams,  tea  120  grams,  sugar  10  grams,  wheat  griddle 

cakes  138  grams,  maple  sjrup  108  grams. 
I>inDer,  6.80  p.  m.  —  Creamed  potato  85  grams,  biscuit  53  grams,  butter  15 

grams,  apple-celery-lettuce  salad  50  grams,  apple  pie  127  grams,  coffee 

67  grams,  sugar  8  grams,  cheese  crackers  17  grams. 


Vood.  Onnu.  P»r  cent  Nltrofen.    Total  Nltrofsn. 

Coffee     ....  103  +  67    =    170  X        0.042      =  0.071  gram. 

Sugar      .    .  10  +    10  -f   8    =      28  X        0.00        =  0.000 

Cream 80  X        0.48       =  0.129 

PoUto  balls 54  X        0.68        =  0.367 

Creamed  codfish 64  X        1.26        =  0.806 

Biscuit    ....    44  +  53    =      97  X        1.66       =  1.610 

Butter     ....    22  +  15    =      37  X        0.10       =  0.037 

Tea 120  X        0.048      =  0.058 

Wheat  griddle  cakes     ....    133  X        1.82        =  1.760 

Maple  sjrup 108  X        0.019      =  0.081 

Creamed  pioUto 85  X        0.53        =  0.450 

Cheese  crackers 17  X        2.54        =  0.431 

Apple^^lerj  salad 50  X        0.20       =  0.100 

Apple  pie 127  X        0.75       =  0.953 

Total  nitrogen  in  food 6.798  grams. 

Total  nitrogen  in  urine 5.610 


Fuel  yalue  of  the  food     .    .    .     1984  calories. 
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Thursday  J  March  ^4, 1904^ 

Breakfast,  7.46  a.  m.  —  CofiFee  100  grams,  cream  25  grams,  sngar  8  grams. 
Lunch,  1.80  p.m.  —  Shredded  wheat  biscuit  29  grams,  cream  118  grams,  wheat 

gems  60  grams,  butter  8  grams,  tea  100  grams,  sugar  7  grams,  apple  pie 

102  grams. 
Dinner,  6.80  p.  m.  —  Milk-celery  soup  140  grams,  bread  16  grams,  butter  1  gram, 

lettuce  sandwiches  62  grams,  tea  100  grams,  sugar  10  grams,  lemon  pie 

109  grams. 


Food.  Onuns.  Per  cent  Nitrogen.    Total  Kitrofan. 

Coffee 100  X        0.042      =  0.042  gram. 

Cream     .    .    .    .  26  +  118    =    143  X        0.43        =  0.616 

Sugar  ...    8  +    7  +    10    =      26  X        0.00        =  0.000 

Shredded  wheat  biscuit     ...      20  X        176        =  0.610 

Wheat  gems 60  X        1.17        =  0.702 

Butter     ....    8+      1    =        0  X        0.10       =  0.009 

Tea     ....     100+100    =    200  X        0.048      =  0.096 

Apple  pie 102  X        0.75       =  0.766 

Milk-celery  soup 140  X        0.42        =  0.588 

Bread 16  X        1.36        =  0.204 

Lettuce  sandwich C2  X        1.02        =  0.632 

Lemon  pie 109  X        0.82        =  0.894 

Total  nitrogen  in  food 5.067  gramt 

Total  nitrogen  in  urine 4.310 


Fuel  value  of  the  food     .    .    .     1694  calories. 
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Friday^  March  £6, 1904. 

Breakfast,  7.45  a.  m.  —  Co£fee  100  graniB,  cream  26  grams,  sngar  9  grams. 
LuDch,  1.80  p.  M.  —  Halibut  with  egg  saaoe  108  grams,  mashed  potato  89  grams, 

biscuit  48  grams,  butter  10  grams,  chocolate-cream  cake  90  grams,  tea 

100  grams,  sugar  9  grams. 
Dinner,  6JiO  p.m.  —  Milk-celery  soup  121  grams,  lettuce  sandwiches  61  grams, 

creamed  potato  06  grams,  lettuce-apple-oelery  salad  74  grams,  co£fee 

70  grams,  sugar  10  grams. 


Food.  Onunc  Per  cent  Nitrogen.    Total  Nitrogen. 

Coffee      ....  100  +  70    =    170  X        0.042      =  0.071  gram. 

Cieam 26  X        0.40       =  0.100 

Sugar .    .    .    .    9  +  0  +  10    =      :»  X        0.00       =  0.000 

Halibut,  etc 108  X        3.02       =  3.262 

Hashed  potato 89  X        0.26       =  0.281 

Biscuit 48  X        1.62        =  0.780 

Butter 10  X        0.10       =  0.010 

Tea 100  X        0.048      =  0.048 

Chocolate-cream  cake  ....      90  X        0.99        =  0.891 

Celeiy-milk  soup 121  X        0.62       =  0.629 

lettuce  sandwich 61  X        0.98       =  0.698 

X^ttuoe-apple  saUd 74  X        0.21        =  0.166 

Oxeamed  potato 66  X        0.37       =  0.241 

Total  nitrogen  in  food 6.966  grams. 

Total  nitrogen  in  urine 6.890 


Fuel  ralue  of  the  food     .    .    .     1286  calories. 
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NITROGEN  BALANCE.  — CAiUouieii. 


Nitrogen 
Taken  in. 

Nitrogen 

Output, 
in  Urine.       Weight  of  Ftooes*  (dry). 

March  20 

6.089  grams. 

21 

6.621 

5.52 

0.0 

22 

6.082 

5.94 

12.0 

23 

6.793 

5.61 

1&6 

24 

6.057 

4.31 

28.0 

25 

6.877 

5.39 

16.0 

74.0  grams  contain 
6.42%  N. 

88.419 

82.68 
litrogen. 

+          4.75  grams  nitrogen. 

38.419  grams  n 

37.43  grams  nitrogen. 

Nitrogen 

balance  for  six  < 

days 

=       +0.989  gram. 

Nitrogen  baUuice  per  day 

=       +0.165  gram. 

Average  Intake. 

Calories  per  day 1618. 

Nitrogen  per  day 6.40  grams. 


*  The  fasces  of  this  period  were  separated  by  lampblack.  They  were  dried 
on  a  water-bath  after  admixture  with  alcohol  and  a  little  sulphiiric  acid,  nitro- 
gen being  determined  by  the  Kjeldahl-Gunning  method  on  samples  of  the  dry 
mixture  from  tlie  six-day  period. 


Examination  of  the  results  shown  in  the  foregoing  balance 
makes  it  quite  elear  that  the  body  was  essentially  in  nitrogen- 
ous equilibrium.  Indeed,  there  was  a  slight  pins  balance, 
showing  that  even  with  the  small  intake  of  proteid  food  the 
body  was  storing  up  nitrogen  at  the  rate  of  0,16  gram  per 
day.  The  average  daily  intake  of  nitrogen  for  the  aix  days' 
period  was  6*40  grams,  equal  to  40*0  grams  of  proteid  or 
albuminous  food,  The  average  daily  output  of  nitrogen 
through  the  urine  and  faeces  was  6.24  grams.  The  average 
daily  output  of  nitrogen  through  the  urine  for  the  six  days' 
period  was  5.44  grams,  corresponding  to  the  metabolism  of  34 
grams  of  proteid  material  When  these  figures  are  contrasted 
with  the  usually  accepted  standards  of  proteid  requirement  for 
the  healthy  man,  they  are  certainly  somewhat  impressive, 
especially  when  it  is  remembered  that  the  body  at  that  date 
had  been  in  essentially  this  same  condition  for  at  least  six 
months,  and  probably  for  an  entire  year.  The  Voit  standard  of 
118  grams  of  proteid^  with  an  equivalent  of  at  least  18  grams 
of  nitrogen  and  calling  for  the  metabolism  of  105  grams  of 
proteid^  or  16.5  grams  of  nitrogen  per  day»  makes  clear  how 
great  a  physiological  economy  had  been  accomplished.  In 
other  worda^  the  consumption  of  proteid  food  was  reduced  to 
at  least  oue-third  the  daily  amount  generally  considered  as 
representing  the  average  requirement  of  the  healthy  man,  and 
this  with  maintenance  of  body-weight  at  practically  a  constant 
point  for  the  preceding  ten  months,  and,  so  far  as  the  writer 
can  observe,  with  no  loss  of  vigor,  capacity  for  ment^d  and 
physical  work,  or  endumnce.  Indeed,  the  writer  is  disposed 
to  maintain  that  he  has  done  more  work  and  led  a  more  active 
life  in  everj^  way  during  the  period  of  this  experiment,  and 
with  greater  comfort  and  less  fatigue  than  usual.  His  health 
has  certainly  been  of  the  best  during  this  period. 

In  this  connection  it  may  be  well  to  call  attention  to  the 
completeness  of  the  utilization  of  the  daily  food  in  this  six 
days'  experiment,  as  shown  by  the  small  amount  of  refuse  dis- 
charged per  rectum,  indicating  as  it  does  the  high  efficiency  of 
the  digestive  processes  and  of  the  processes  of  absorption. 


j 
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The  refuse  matter  for  tbe  entim  period  of  six  days  amounted 
when  dry  to  only  74  grams,  and  when  it  is  remembered  how 
large  a  proportion  of  this  refuse  must  of  necessity  be  com- 
posed of  the  cast-off  secretions  from  the  body,  it  \iill  be  seen 
how  thorough  must  have  been  the  utilkation  of  the  food  by 
the  system*  The  loss  of  nitrogen  to  the  body  per  day 
through  the  f^ces  amounted  to  only  0.79  gram,  and  this  on 
a  mixed  diet  containing  considerable  matter  not  especially 
concentrated,  and  on  some  days  with  noticeable  amounts  of 
food,  such  as  salads,  not  particularly  digestible- 

Finally,  emphasis  should  be  laid  upon  the  fact  that  this 
economy  of  proteid  food,  this  establishment  of  nitrogen  equi- 
librium on  a  low  proteid  intake,  was  accomplished  without 
increase  in  the  daily  intake  of  non-nitrogenous  foods.  In 
fact,  the  amount  of  fats  and  carbohydrates  was  likewise 
greatly  reduced,  far  below  the  minimal  standard  of  3000  cal- 
ories as  representing  the  potential  energy  or  fuel  v^due  of  the 
daily  diet.  Indeed,  during  the  balance  period  of  aix  days  just 
described  the  average  fuel  value  of  the  food  per  day  was  only 
a  little  over  1600  calories. 

As  the  experiment  continued  and  the  record  for  the  months 
of  April  and  May  was  obtained,  it  became  evident  trqin  the 
nitrogen  restdts  that  the  rate  of  proteid  kataboHsm  was  being 
still  mure  reduced.  A  second  balance  experiment  was  there- 
fore tried  with  a  view  to  seeing  if  tlie  body  was  still  in  nitro- 
gen equilibriiun,  and  also  to  ascertain  whether  the  fuel  value 
of  the  food  still  showed  the  same  low  calorific  power.  For 
a  period  of  five  days,  June  23  to  27,  the  intake  of  food  and 
the  entire  output  were  carefully  compared,  with  the  results 
shown  in  the  accompanying  tables. 
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Thursday,  June  23, 1904. 

Breakfast.  —  Coffee  123  gramB,  cream  60  gxams,  sugar  11  grams. 

Lunch.  —  Omelette  60  grams,  French  fried  potatoes  70  grams,  bacon  10  grams, 

wheat  gems  48  grams,  butter  0  grams,  strawberries  125  grams,  sugar  20 

grams,  cream  cake  59  grams. 
Dinner. — Beeftteak  34  grams,  peas  60  grams,  creamed  potato  97  grams,  bread 

26  grams,  butter  17  grams,  iettuce^range  salad  158  grams,  crackers  43 

grams,  cream  cheese  15  grams,  coffee  53  grams,  sugar  12  grams. 


Food.                                               Onma.  Per  cent  Nitrogen.  Total  Nitrogen. 

Coffee      ....  123  +  53    =    176  X        0.045     =  0.079  gram. 

Cream 50  X        0.35       =  0.175 

Sugar      ..     11  +  20+12    =      43  X        0.00       =  0.000 

Omelette 50  X        1.32       =  0.660 

French  fried  potatoes    ....      70  X        0.37        =  0.250 

Bacon 10  X        3.43       =  0.843 

Wheat  gems 43  X        1.40       =  0.641 

Butter      ....      9  +  17    =      26  X        0.18       =  0.034 

Strawberries     .......    125  X        0.11        =  0.138 

Cream  cake 59  X        0.98       =  0.578 

Beefsteak 34  X        4.14        =  1.408 

Peas 60  X        0.97       =  0.582 

Creamed  potato 97  X        0.34       =  0.880 

Bread 26  X        1.28       =  0.820 

Lettuceorange  salad    ....    153  X        0.15       =  0.230 

Crackers 43  X        1.40       =  0.602 

Cream  cheese 15  X        162       =  0.243 

Total  nitrogen  in  food 6.622  grams. 

Total  nitrogen  in  urine 5.260 

Fuel  value  of  the  food    ....  1868  calories. 


Fdod-  Gnnu.  P«r  csnl  Vitrogm. 

Coffe©      .    .     .     .    &6  +  58    =    1&4  X  0-045  = 

Sugar  .     ,    .      8  +  2^  4-  10    =      44  X  0,00  == 

Milk 32  X  0.61 

Creamed  codflfih 89  X  1^78  = 

Baked  potato   .......      »6  X  0.29  = 

Butter  ..     10+11    -      21  X  0.13  - 

nommy  p^mn  .......      58  X  1.20  ^ 

Strawbeirfes    .......      86  X  0,11  = 

Ginger  snupa     .     .    47  +  22    =      6§  X  1*16  = 

Cold  tongue      , 14  X  4.87  = 

Fried  potato 48  X  0.37  - 

Peai .00  X  0.94 

Wheat  gems     .......      30  X  1.45  = 

Lettuce-orange  talad,  etc.      .     .     155  X  0.16  = 

Crackers 22  X  1.40  = 

Cream  cheeae   .......       14  X  IM  - 

Total  nitrogen  in  food 

Total  nitrogen  in  urine 
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Saturday^  June  55, 1904^ 

Breakfast  —  Coffee  101  grams,  milk  36  grams,  sugar  13  grams. 

Lunch.  —  Omelette  50  grams,  bacon  0  grams,  French  fried  potato  23  grams, 

biscuit  20  grams,  butter  8  grams,  cream  cheese  17  grams,  iced  tea  160 

grams,  sugar  15  grams,  ginger  snaps  42  grams. 
Dinner.  —  Wheat  popoTers  57  grams,  batter  10  grams,  lettuce-orange  salad  with 

majonnaise  dressing  147  grams,  cream  cheese  21  grams,  crackers  22 

grams,  cottage  padding  82  grams,  coffee  48  grams,  sugar  11  grams. 


Food.  Onuns.  Per  cent  mtrogen.  Total  Nitrogen. 

Coffee      ....  101  +  48    =    149  X        0.046      =  0.067  gram. 

Milk 36  X        0.46        =  0.166 

Sugar.    ..     13+16  +  11    =      89  X        0.00        =  0.000 

Omelette 60  X        142       =  0.710 

Bacon 9  X        2.66       =  0.230 

French  fried  potato 28  X        0.67        =  0.181 

Biscuit 29  X        1.36        =  0.892 

Batter 8  +  10    =      18  X        0.13        =  0.028 

Iced  tea 160  X        0.018      =  0.027 

Ginger  snaps 42  X        116        =  0.483 

Cream  cheese  .    .    17  +  21    =      38  X        1.62       =  0.616 

Wheat  poporers 67  X        164        =  0.985 

Lettace^range  salad    ....    147  X        0.16       =  0.221 

Crackers 22  X        140       =  0.808 

Cottage  pudding 82  X        0.76        =  0.628 

Total  nitrogen  in  food '  4.941  grams. 

Total  nitrogen  in  urine 4.430 


Fuel  ralue  of  the  food    ....    1392  calories. 


Food*  OnoLft.        Put  cent  Nltroftd. 

CoBfee 122 

Cream      ...    -    SI  H- 40    =      71 

Sugar.     .     .       8  +  20  +  23    = 

Hu&st  l&mb 50 

Bakcfl  potato ,       62 

Peaa    ..........      64 

Biacult    .....,.,.       32 

Butt«r     .........       12 

Lettuce  flaUd   .......      43 

Creaoa  cSieete 81 

ToABled  crackers      .     .    .    ,    , 

Blanc  ruango    .......  164 

Iced  tea   ........     .  225 

Letiutie  wmdwrich      .....      H 

Strawberries 130 

Spoiigo  cake     ,..*...  31 

Total  mtrogen  in  food 

Total  nitrogen  in  urine  . 
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Monday  J  June  27, 190J^ 

Breakfast  — Coffee  112  grams,  cream  22  grams,  sugar  10  grams. 

Lunch.  —  Roast  lamb  0  grams,  baked  potato  90  grams,  wheat  gems  47  grams, 

batter  12  grams,  sugar  26  grams,  iced  tea  250  grams,  TaniUa  ^Uir 

47  grams. 
IMnner.  —  Lamb  chop  82  grams,  asparagus  40  grams,  butter  17  grams,  creamed 

potato  107  grams,  bread  86  grams,  lettuce-orange  salad  with  mayonnaise 

dressing  160  grams,  cream  cheese  12  grams,  crackers  21  grams,  coffee 

63  grams,  sugar  9  grams. 


Food.  Oraina. 

Coffee     ....  112  +  63    =  175 

Cream 22 

Sugar    ...    10  +  25  +  9    =  44 

Iced  tea 250 

Baked  potato 00 

Wheat  gems 47 

Butter     ....    12  + 17    =  29 

Roast  lamb       9 

Vanilla  Eclair 47 

Lamb  chops 82 

Asparagus 49 

Creamed  potato 107 

Bread 35 

Lettuce-orange  salad,  etc.      .    .  160 

Cream  cheese 12 

Crackers 21 

Total  nitrogen  in  food ^^  .    .    5.486  grama 

ToUl  nitrogen  in  urine 4.980 

Fuel  yalue  of  the  food  ....    1454  calories. 


Pdr  cent  Nitrogen. 

Total  Nitrogen. 

X 

0.045 

= 

0.079  gram. 

X 

0.82 

= 

0.070 

X 

0.00 

= 

0.000 

X 

0.018 

= 

0.045 

X 

0.25 

= 

0.225 

X 

1.65 

= 

0.776 

X 

0.13 

= 

0.038 

X 

4.28 

= 

0.385 

X 

0.85 

=r 

0.400 

X 

4.57 

= 

1.462 

X 

0.59 

= 

0.289 

X 

0.40 

= 

0.428 

X 

1.38 

= 

0.466 

X 

0.28 

= 

0.845 

X 

1.62 

= 

0.194 

X 

1.35 

= 

0.284 
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NITROGEN  BALANCE.  — CHITTBNDEN. 


Nitrogen 
Ti^enln. 

Oatpnt. 

Jane  23 

6.662  grams. 

5.26  grams. 

10.6 

24 

6.831 

5.30 

30.7 

25 

4.941 

4.43 

14.2 

26 

6.922 

4.66 

11.9 

27 

5.486 

4.98 

15.2 

82.6  grams  contain 
6.08%  N. 

29.302 

24.68 

+ 

5.022  grams  nitrogen. 

29.302  grams  nitrogen.      29.652  grams  nitrogen. 

Nitrogen  balance  for  five  days        =        —0.350  gram. 
Nitrogen  balance  per  day  =        —0.070  gram. 


Arerage  Intake. 

Calories  per  day 1549. 

Nitrogen  per  day 5.860  grams. 
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Examination  of  these  figures  makes  quite  clear  that  the 
body  was  still  in  nitrogen  equilibrium,  or  essentially  bo,  the 
minus  balance  being  so  small  as  to  have  little  significance. 
The  body-weight  was  stilL  stationary,  and  yet  during  this 
balance  period  the  average  daily  intake  of  nitrogen  was  only 
5.86  grams,  coiTesponding  to  36.62  gramj*  of  proteid  or  albu- 
minous food.  Further,  the  average  daUy  fuel  value  of  the 
food  was  only  1549  calories,  a  trifle  less  than  in  the  pi-eceding 
period.  The  average  daily  output  of  nitrogen  through  the 
urine  for  this  period  was  4.92  grams,  corresponding  to  the 
metabolism  of  30.7  grams  of  proteid  food.     Hence,  the  results 

I  of  this  period  confirm  those  of  the  preceding  period  and  make 
it  quite  clear  that  this  subject,  with  a  body- weight  of  57.5 
kilos,  can  be  maintained  in  body  equilibrium,  and  in  nitrogen 
equilibrium,  on  a  daily  diet  containing  oidy  5.8  grams  of  ni- 
trogen and  with  a  fuel  value  of  about  1600  calories.  Under 
these  conditional  as  in  the  last  balance  period^  the  daily  amount 
of  nitrogen  metabolized  was  very  small,  avemging  only  4*92 
gTdms,  Comparison  of  this  figure  with  the  accepted  standai-d 
of  16  grams  of  nitrogen  makes  quite  clear  the  extent  of  the 
physiological  t:conomy  which  is  atfaiinable  by  the  body,  and 
emphasizes  also  the  extent  of  the  unnecessary  and  worse  tlian 
useless  labor  put  upon  the  body  by  the  prevalent  dietetic 
habits  of  the  majority  of  mankind. 

I  It  is  of  course  understood  that  the  low  fuel  value  which 
sufficed  to  keep  the  writer  in  body  equilibrium  would  not 
meet  the  requirements  of  a  more  active  life,  with  greater  phys- 
ical labor.  The  writer  has  led  a  very  busy  life  during  the 
year  of  this  experiment,  but  it  has  been  mental  activity  rather 
than  physical,  although  doubtless  he  has  exercised  as  much 
as  the  ordinary  professional  worker  not  accustomed  to  athletic 
sports.  The  results  of  the  experiment,  however,  make  it  quite 
clear  that  a  man  of  the  above  body -weight,  even  though  he 
kad  a  veiy  active  life  —  not  involving  great  physical  labor  — 
can  maintain  his  body  in  equilibrium  indefinitely  with  an  in- 
take of  S6  to  40  grams  of  proteid  or  albuminous  food,  and  with 
total  fuel  value  of  about  1600  calories.     Further,  it  is  to  be 
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nndemtood  that  them  is  no  ^leeiftl  form  of  diet  mToIved  in 
the  aecomplishnieiit  of  such  a  leiult  Scmtiiij  of  tbe  (Mty 
diett  tabulated  in  the  two  balance  periods,  will  show  the  char- 
ficter  of  the  food  made  use  oL  Peisoiml  lik^  aad  dislikes 
fQiuit  naturally  enter  into  the  choice  of  any  diet,  and  freedom 
of  choice,  fTOedom  to  follow  the  dictates  of  one's  appetite, 
with  such  leguktion  m  comes  from  the  ujse  of  i^asoii  and  in- 
telligence, are  all  that  is  necesiBaiy  to  secure  the  desired  end. 
Fhysiological  economy  in  nutrition  is  easily  attainable  and 
does  not  involve  the  adoption  of  vegetarianism.  It  does 
meant  however,  temperance  and  simplicity  in  diet,  coupled 
with  intelligent  regulation,  which,  however,  soon  becomes  a 
liabit  and  eventually  leads  to  a  moderation  in  diet  which  fuUy 
i*atisfie«  all  the  cravings  of  appetite  as  completely  as  it  suffices 
to  maintain  the  body  in  equilibrium  and  in  a  general  condi- 
tion of  health  and  vigor- 
Taking  the  data  recorded  above,  we  may  now  calculate  the 
nitrogen  requirement  of  the  body  per  kilo  of  body-weight 
With  the  body- weight  placed  at  57  kilos  and  with  an  aver- 
age daily  elimination  of  nitrojjen  for  nearly  nine  months  of 
5,699  grams,  or  practically  5 J  grams,  it  is  evident  that  the 
nitrogen  metabolized  per  kilo  of  body-weight  in  the  present 
inntanoe  was  exactly  0,1  gram.  If  we  take  the  lower  figure  of 
6.40  grams  of  nitrogeuj  the  average  daily  excretion  from 
April  13  to  June  27,  we  find  the  nitrogen  requirement  to  be 
0*0047  gram  per  kilo  of  body-weight.  Translating  these  figures 
into  ttirniH  of  proteid  or  albuminoua  matter,  they  mean  the 
utilization  or  metabolism  of  0*625  gram  of  proteid  matter  daily 
jwr  kilo  of  body-weight,  under  the  conditions  of  life,  activity, 
and  general  food  consumption  prevailing  throughout  this  pe- 
riod of  nearly  nine  montlis  with  this  particular  iudividuaL 

Whetlier  we  are  justified  in  saying  that  this  %ure  rep- 
resantii  the  minimal  proteid  requii^nuent  of  this  paiidcular 
individmd  is  perhai>s  questionable,  since  the  proteid  or  nitro- 
gtm  requirtnnent  will  of  necessity  vary  somewhat  with  the 
amount  of  non-nitrogenous  food  consumed.  Doubtless,  the 
nitrogen  metabolism  could  be  reduced  still  lower  by  inereas- 
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ing  the  intake  of  non-iiiti-ogenous  food,  but  under  the  above 
conditions  of  life,  following  a  plan  of  li\ing  both  congenial 
and  satisfactory,  one  that  fully  sufficed  to  keep  the  body  in 
equilibrium  and  with  the  practice  of  a  general  physiological 
economy,  we  may  say  that  the  metabolism  of  0.1  gram  of 
nitrogen  per  kilo  of  body-weight  was  quite  sufficient  to  meet 
all  the  requirements  of  the  Ixjdy.  Health,  strength,  mental 
and  physical  vigor  have  been  maintained  unimpaired,  and 
there  is  a  growing  conviction  that  in  many  ways  there  is  a 
distinct  improvement  in  both  the  physical  and  mental  condi- 
tioEL  Greater  fi-eedom  from  fatigue,  greater  aptitude  for 
work,  greater  freedom  from  minor  ailments,  have  gradually 
become  associated  in  the  writer's  mind  with  this  lowered 
proteid  metabolism  and  general  condition  of  physiological 
economy.    The  writer,  however,  is  fully  alive  to  the  necessity 

kof  caution  in  the  acceptance  of  one's  feeUngs  as  a  measure  of 

^  physical  or  mental  condition,  but  he  has  been  keenly  watchful 
for  any  and  eveiy  sign  or  symptom  during  the  course  of  these 

I  experiments,  and  is  now  strongly  of  the  opinion  that  tlieie  is 
much  good  to  he  gained  in  the  adoption  of  dietetic  habits  that 
accord  more  closely  witli  the  true  physiological  needs  of  the 
body*  If  a  man  of  57  kilos  body-weight  can  maintain  a  con- 
dition of  equilibrium,  with  continuance  of  health,  strength, 
and  vigor  (to  say  nothing  of  possible  improve  men  t)»  with  a 
daily  consumption  of  say  40  grams  of  proteid  food  and  suffi- 
cient non-nitrogenous  food  to  yield  2000  calories,  w4iy  should 
he  load  up  his  system  each  day  with  three  times  this  amount 
of  proteid  food,  with  enough,  more  fat  and  carbohydrate  to 
yield  3000  plus  calories? 

Finally,  the  writer  in  summing  up  his  own  experience  is  in- 
clined to  say  that  while  he  entered  upon  this  experiment  simply 
with  a  view  to  studying  the  question  from  a  purely  scieutifio 
and  pbysiologieal  standpoint,  he  has  become  so  deeply  im- 
pressed with  the  great  gain  to  the  body  by  this  practice  of 
physiological  economy,  and  his  system  has  become  so  aceus- 
tomed  to  the  new  level  of  nutrition  that  there  is  no  desire  to 

return  to  tlie  more  liberal  dietetic  habits  of  former  yeaiij. 
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Obviously,  it  is  not  wise  nor  safe  to  draw  too  btBad  dedm;- 
tions  from  a  single  mdi\iduaU  nor  from  a  single  expenmenl 
even  though  it  extendi  over  a  long  period  of  time ;  conse- 
quently, we  may  turn  our  attention  to  other  indi\idual8  with 
presumably  different  personality  and  different  habits  of  life. 
The  writer's  ooUeague,  Dr.  Lafayette  B,  Mendel,  Professor  of 
Physiological  Chemistry  in  the  Sheffield  Scientific  School, 
kindly  voiunteei-ed  to  become  a  subject  of  experiment.  With 
a  body-weight  of  76  kUos,  32  years  of  age,  and  of  strong 
physique,  he  eommericed  to  modify  his  diet  about  the  middle 
of  October,  1903,  diminishing  gradually  the  amount  of  proteid 
food  with  the  results  shown  in  the  following  tables,  where  are 
given,  as  in  the  preceding  experiment,  the  amounts  of  nitrogen 
in  the  urine,  as  a  measure  of  the  quantity  of  proteid  metabo- 
lized,  uric  acid,  and  other  factors  of  interest  in  this  connection. 

The  collection  of  data  commenced  on  October  26,  1903. 
During  some  weeks  the  urine  of  each  day  was  not  analyzed  by 
itself,  but  an  aUquot  part  was  taken  from  the  24  hours'  quaa- 
tity,  and  at  the  end  of  a  week  the  determinations  were  made 
on  the  mixtui-e,  thereby  giving  the  average  daily  com  position 
for  the  period.  With  Dr.  Mendel,  as  in  the  \\Titer's  caae,  thew 
was  no  prescribing  of  food,  but  perfect  freedom  of  choice. 
The  appetite  was  satisfied  each  day,  but  with  a  gradual  dimi- 
nution of  proteid  food,  esi^ecially  of  meat  Dr.  Mendel  ap- 
peared to  accomplish  the  desired  end  best  by  keeping  up  a 
liberal  allowance  of  non-nitrogenous  food,  and  the  total  poten- 
tial enei^gy  of  the  daily  diet  was  not  so  greatly  diminished  as 
in  the  writer's  case»  In  other  words,  lie  appeared  to  need  more 
food,  but  succeeded  without  gi'eat  effort  in  reducing  the  pro- 
teid intake  to  nearl}^  as  low  a  level  as  in  the  preceding  experi- 
ment For  the  period  of  thr^  months  from  Januaty  4 
to  April  3,  1904,  the  average  daily  excretion  of  nitrogen 
amounted  to  6.46  grams,  which  means  the  metabolism  of  40,37 
grams  of  proteid  or  albuminous  food  per  day  for  this  quarter 
trf  the  year. 
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18 
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6.11 
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19 
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6.72 
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5.91 

20 
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70 
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70 
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S 
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7 
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9 
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9 
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10 
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7.01 

11 
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12 
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6.66 

18 
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14 

ee 
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ITiine. 

Date. 
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24liifnrt. 

Sp.  On 

NttrofCD. 

UrieAotd. 
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«.iv 
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14 
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1021 

6.06 
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UrUw. 

Date- 

Body- 

34  hour*. 

Bp.  dr. 

irttiiigefi. 

Uric  Acid.            P,0^. 

19fM 

Ulan 

tJ.C. 

gnou 

inm              gruBft 

June  16 

70.0 

1760 

1014 

a&& 

17 

f  «  * 

1755 
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6.63 

18 

*  t   ■ 
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1026 

6.06 

19 
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1285 

1016 

6.66 

20 

*  *  < 

586 

1023 

5^14 

21 

.  .  » 

5Q5 

1024 
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22 

»  »  * 

666 
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7.07 

m 

1230 

1016 

7.46 

Bnilj  aver*   from 

Ko¥.  10, 1003. 

1001 

10^ 

653 

0.419 

L46 

From  November  10,  1903,  to  June  23,  1904,  a  period  of 
about  seven  monthjs  and  a  half,  the  average  daily  excretion  of 
nitrogen  through  the  urine  was  6,53  grama.  In  other  words, 
throughout  this  long  period  the  average  daily  amount  of  pro- 
teid  matter  metabolized  was  40.8  grams,  only  a  little  moi-e  than 
one-thii-d  the  amount  called  for  by  the  Voit  standard*  Until 
February,  the  body-weight  gradually  fell,  but  from  the  early 
part  of  February  until  tlie  end  of  tlie  experiment  the  body- 
weight  rcTnained  practically  stationary  at  70  kilos*  Dr*  Mfen- 
del,  however,  from  the  necessities  of  his  daily  work  in  the 
lalx^ratory  was  compelled  to  a  much  greater  degree  of  physical 
activity  thiin  the  subject  of  the  preceding  experiment,  and  con- 
sequently required  a  larger  amount  of  non-nitrogenous  food 
than  the  latter.  Further,  owijig  to  his  greater  physical  activ- 
ity and  the  necessary  variations  in  this  daily  activity,  it  was 
not  BO  easy  at  first  to  attain  equilibrium. 

On  February  9,  a  balance  ex^?eriment  of  six  days  was  com- 
menced, witJi  a  careful  comparison  of  the  nitrogen  intake  and 
output.  In  the  accompanying  tables  are  shown  all  of  the 
data.  By  scrutiny  of  these  it  will  be  seen  that  Dr.  Mendel  had 
•adopted  essentially  a  A^egetiirian  diet*     During  this  period  of 


60       PHYSIOLOGICAL   ECONOMY   IN   NUTRITION 

six  days,  however,  he  was  not  in  nitrogen  equilibrium,  neither 
was  he  strictly  in  body  equilibriam,  sLnce  there  was  a  difitinct 
tendency  for  the  body  to  fall  off  in  weight  In  this  conoec- 
tion  it  may  be  mentioned  that  there  is  always  a  tendency  dur- 
ing a  balance  experiment  of  this  character  for  the  subject  to 
eat  less  than  he  is  ordinarily  accustomed  to,  owing  to  the 
tediousness  of  weighing  every  particle  of  food  consumed. 
Further,  for  the  same  reason,  and  to  avoid  excess  of  chemical 
work  in  the  analysis  of  samples  of  food,  he  ia  inclined  to 
limit  his  diet  to  a  few  articles  and  thereby  unconsciously 
restricts  his  intake  of  food,  sometimes  disastrously  so* 


MEOTIEL* 


Tue^day^  February  P,  190^^ 

Breakf&aC.  —  Oread  33  p^ftins,  itigar  20  grami,  coffee  »nd  in  ilk  210  pimiiii. 
Ipucich,  —  Coiiiomme  150  grntns,  *weet  potato  170  grami*  bread  136  gmtni, 

tomato  106  gram*,  coffee  and  milk  :ilO  granie,  sugar  20  (fram«* 
Dtnner^  —  Bread  lb  gram»f  mashed  potato  200  gram«,  stritig  bc^ani  01  gnuns, 

apple  pie  282  grants,  coffee  and  milk  210  gramsi  sugar  20  grams*  water 

lOO  grams. 


Food'                                                  Ormnu.  Per  ci«at  HLtrt^efla 

Bread    .    ,     .  S3  + 135  +  75    =    243  X         1-36  - 

Supar   ...   20  +    20  -h  20    =      60  X        0.00  - 

Cafre«  (breakfast) 210  X        0.10  = 

Cotisomm^ .150  X         0.38  = 

Sweet  potato 170  X         0^  - 

Tomato     .    .    , 100  X        019  - 

Coffee  (lunch)    .......    210  X        0.16  = 

Potato  *...,,..*.    200  X        0.36 

Stnng  b«ftne m  X        0.2$  = 

Apple  pia  .........    282  X        0.49  = 

Coffee  (dinner)  .......    210  X        0.090  = 

Total  nitrogen  in  food  »,,..*. 

Tat»I  nitrogen  in  urin^ . 


Futt  Tnlue  of  th«  food    ....    2297  caloriea. 
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Wednesday,  February  10, 190J^ 

treakfait.  —Bread  37  grams,  sugar  20  grams,  coffee  and  milk  210  grams. 
«anch.  —  Bread  110  grams,  sugar  7  grams,  milk  250  grams,  apple  fritters 

90  grams. 
Mnner.  —  Bread  37  gramst  sugar  21  grams,  baked  beans  100  grams,  cranberry 

sauce  125  grams,  coffee  and  milk  210  grams,  molasses  candy  64  grams. 


Food.                                                Oranu.  For  cent  Nitrogen.    Total  Nitrofen. 

Bread    ...  37  +  HO  +  87    =    184  X        1.65       =  8.04  grams. 

Sugar   ...  20+     7  +  21    =      48  X        0.00       =  0.00 

Coffee  (breakfast) 210  X        0.12        =  0.25 

Milk 250  X        0.55        =  1.87 

Apple  fntters 00  X       0.45       =  0.40 

Baked  beans 100  X        1.40        =  1.40 

Cranberry  sauce 125  X        0.04        =  0.05 

Coffee  (dinner) 210  X        0.11        =  0.23 

Candy 54  X        0.06        =  0.03 

Total  nitrogen  in  food 6.77  grams. 

Total  nitrogen  in  urine 6.75 

Fuel  Talue  of  the  food    ....    1673  calories. 


Thursday,  February  11,  1904* 

reakfaat.  —  Bread  40  grams,  sugar  20  grams,  coffee  and  milk  210  grams, 
unch.  —  Bread  95  grams,  sweet  potato  180  grams,  sugar  7  grams,  milk  250 

grams,  peach  preserre  98  grams, 
inner.  —  Bread  90  grams,  mashed  potato  100  grams,  tomato  puree  185  grams, 

baked  beans  75  grams,  lemon  pie  110  grams,  coffee  and  milk  210  grams, 

sugar  21  grams. 


Food.                                                Ormms.  Per  cent  Nitrogen.  Total  Nitrogen. 

Bread    ...    40  +  95  +  90    =    225  X        175        =  3.94  grams. 

Sugar    ...    20+    7  +  21    =      48  X        0.00       =  0.00 

Coffee  (breakfast) 210  X        0.096      =  0.20 

Sweet  potato 130  X        0.31        =  0.40 

Milk 250  X        0.51        =  1.27 


Friday^  February  /£,  1904, 

Breakf««t^  —  Bread  bS  gr^tns^  iufnr  21  grani«,  coffee  fiTii  milk  210  frmma. 
Lundi^  —  Bread  llJO  graniH,  sugar  21  gram«,  custard  IB  gr&ii)ft»  milk  260  gram 

CQftee  and  ttiiik  125  grams. 
Dinner.  —  Bread  67.5  grttrnv,  sugAT  21  grams,  mat  bed  potato  150  grams,  lus 

beans  80  grams,  coffee  and  milk  210  grama,  apple  dampliog  131  gram 

molasses  candy  27  grama. 


Bread     .     68  +  120  +  67  5    =  24&.6 

Su^ar      .     2\  ^    21  +  21        =  63.0 

Coffee  (breakfast)    .    .     ,    ,    ,  210.0 

Castafd  - 76.0 

Milk  ..........  250,0 

Coff^'  (luncb)      ..,,..  125.0 

Potato 150.0 

Lima  beatis      ,».....  80.0 

Coffee  (dionet) 210.0 

Apple  dumpling  .     .     ,     .     ,    .  131.0 

Candy ,     .    ,  27.0 

Total  nitrogen  in  food 
Total  nitrogen  In  urine 


Far  cenft  Nltoofm. 

It9lal2ff|&l«i« 

X 

1.71 

= 

4.20  gmm 

X 

0-00 

= 

0.0O 

X 

Oil 

=. 

0.23 

X 

0^ 

= 

a63 

X 

0.48 

= 

IM 

X 

0.078 

s 

©.10 

X 

0.37 

^= 

0J6 

X 

0.90 

^ 

0.73 

X 

0.12 

= 

0.26 

X 

0.72 

= 

OM 

X 

0,06 

"^ 

0,00 

.    ssagnuoj 

8.24 

Fuel  ralue  of  the  fooil    .    .    .    .    1^29  calorioa. 
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Saturday^  February  13^  190J^ 

Breakfast  — Bread  47.5  grams,  sugar  28  grams,  cofifee  and  milk  210  grams. 
Lunch.  —  Bread  67  grams,  sugar  40  grams,  sweet  potato  136  grams,  quince 

preserve   78    grams,    apple   turaoyers    118   grams,    coffee   and   milk 

310  grams, 
dinner.  —  Bread  69  grams,  mashed  potato  176  grams,  peas  80  grams,  apple  pie 

141.6  grams,  sugar  21  grams,  coffee  and  milk  210  grams. 


Food.                                              Oranu.  Per  c«nt  Nitrogen.    Total  Nitrogen. 

Bread  .    .    47.6  +  67  4-69    =    164.0  X        164        =  2.69  grams. 

Sugar  .    .    28    +  40  +  21    =      89.0  X        0.00       =  0.00 

Coffee  (breakfast)    ......    210.0  X        0.11        =  0.23 

Sweet  potato 136.0  X        0.37        =  0.60 

Quince  presenre 73.0  X        0.047      =  0.03 

^pple  tumorers 118.0  X        0.96        =  1.13 

Coffee  (lunch) 310.0  X        0.16       =  0.47 

J^oUto 176.0  X        0.37        =  0.66 

IPeas 80.0  X        0.96       =  0.77 

-Apple  pie 141.6  X        0.43        =  0.61 

Ooffee  (dinner) 210.0  X        O.ll        =  0.28 

Total  nitrogen  in  food 7.31  grams. 

Total  nitrogen  in  urine 7.83 

Fuel  Talue  of  the  food    ....    2067  calories. 


Brei^ldkAL  —  Bread  50  gramn,  augax  21  gntni^,  b&DAitA  92^5  grami^  taSee  an^l 

milk  210  ^ramt. 
Lunch.  —  Hreail  103.5  grxniB,  ftug&r  28  grams,  baked  potato  165  gTMin»,  a|»pk 

saiioe  IH  jrrajTis,  eofee  and  milk  210  gratnt. 
Dinner. — ^  Bread  63  grams,  sugar  2&  grami,  laccotaih  75  grams,  mashed  potato 

200  grmmi,  chocolate  lajer  cake  80  grams,  ice  cream  73  gramt,  coffee  aod 

milk  210  grama. 


p00d.  Qnnu. 

Bf«ad     .     60  +  106.5  +  63    =  221.5 

Sagar     .     21+    28     +  28    =  77.0 

Banana  ........     ^  036 

Coffee  (breAkfati)    .    .    .    ,    .  2t0.0 

Baked  potato 165,0 

Apple  eauce    .......  114,0 

Coffee  (lancti) 210.0 

Succotaih 75.0 

Ma&h<^<l  potato     ......  200.0 

Chocolate  cake    ......  80,0 

Ice  cream    ........  73.0 

Coffee  (aitmer)    ......  210.0 


Piir  cvaX  KItroffen. 


X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


1.76 
0.00 
0.20 

on 

0.41 
O.0S9 
0.10 
0.57 

0.S7 
0J5 
0.58 
0.11 


3.87  gram»— 

0.00 

0J9 

023 

0.G8 

o.oa 

0.21 
0.43 
0.74 
0.60 

0.42 


Total  nitrogen  in  food  .........     7.08  gran:*    ^ 

Total  nitrogen  in  urine  .    .    .    .    .    .    *    .     7.09 


Fuel  ralue  of  the  food    ....    2065  calorici. 
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NITROGEN  BALANCE.  — J/enrfe/. 


KitrogMi  Ontpat. 

^lUwniD.       Hltrogen  in  Urine.    Weight  of  Fibcm  (diy>. 


"i 


Peb.   0 

7.68  gramf . 

7.62 

10 

6.77 

6.76 

U 

8.62 

6.71 

12 

8.83 

8.24 

18 

7.31 

7.83 

14 

7.63 

7.09 

46.79 

46.70  grains  N 

4504 

contain  5.84%  N  =  6.248  grm.  N. 
54  ) 

30.2  contain  6.72%  N  =  2.634 

146.2  8.882  grm.  N. 

8.882  grami  nitrogen. 


58.92  grams  nitrogen. 


Nitrogen  balance  for  six  dajs       =       —7.18  grams. 
Nitrogen  balance  per  day  =       —1.10  grams. 

Arenge  Intake. 

Calories  per  day 1975. 

Nitrogen  per  day 7.88  grams. 
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In  this  balance  period  of  six  days  the  average  daily  intake 
of  nitrogen  was  7.8S  grams,  coupled  with  an  average  fuel  value 
of  the  food  per  day  of  1975  calories.  This  latter  value  was 
obviously  too  small  for  a  raan  of  Dr.  MendeFs  body- weighty  - 
and  doing  the  amount  of  physical  work  he  was  called  upon  to  | 
perform.  Being  on  one*s  feet  in  a  laboratory  six  to  eight 
hours  a  day,  in  addition  to  the  ordinary  activity  of  a  vigorous 
man  leading  a  strenuous  life,  necessitates  the  utilization  and 
oxidation  of  considerable  food  material.  The  average  daily 
output  of  nitrogen  through  the  urine  amounted  to  7*50  grains, 
considerably  above  the  average  daily  excretion  for  the  seven 
months'  period.  StiU,  under  these  conditions  there  was  a 
minus  balance  of  743  grams  of  nitrogen  for  the  six  days* 
period,  indicating  that  the  body  was  drawing  upon  its  stock  of 
proteid  material  to  the  extent  of  1.19  grams  of  nitrogen  per 
day.  This  does  not  necessarily  nieau  that  the  body  had  need 
of  that  additional  amount  of  proteid  matter  each  day,  but 

i  mther  that  the  amount  of  total  energ>"  required  was  beyond 

the  potential  energy  supplied  by  the  food.  There  not  being 
sufficient  non-nitrogenous  food  at  hand,  the  body  was  com- 

|[  pelled  to  draw  upon  its  own  resources,  and  in  so  doing  utilized 

some  of  its  tissue  proteid*  This  is  made  quite  clear  by  the 
results  of  the  second  balance  period  sliortly  to  be  described. 

\  It  is  evident,  however,  that  while  the  body  was  not  in  nitro- 

gen equilibrium  for  thi^  particular  period  of  six  days,  there 
must  have  been  a  general  condition  of  both  body  and  nitrogen 

I  equilibrium,  otherwise  the  body -weight  would  not  have  i^- 

I  mained  practically  stationarj^  for  so  long  a  period  as  from 

February  7  to  June  20. 
Commencing  May  18,  a  second  nitrogen  balance  was  at- 

\  tempted^  in  which,  as  in  the  preceding  case,  there  was  a  care- 

ful comparison  of  income  and  output  for  seven  days.     There     1 
was  as  before  a  free  choice  of  food,  but  it  vms  essentially 

I  vegetable  in  character.     A  greater  variety  of  foods  was  taken, 

however,  and  an  effort  was  made  to  have  the  non-nitrogenous 
food  somewhat  more  liberal  in  amount^  though  iu  as  close 
harmony  as  possible  witli  the  desires  of  the  appetite. 
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Wednesday,  May  18, 1904. 

Breakfast.  —  Banana  02  grams,  bread  rolls  28  grams,  cream  50  grams,  coffee 

150  grams,  sugar  21  grams. 
EiOncli.  —  Bread  66  grams,  soup  160  grams,  farina  154  grams,  sweet  potato  123 

grams,  beans  70  grams,  syrup  50  grams,  coffee  160  grams,  cream  60 

grams,  sugar  14  grams. 
[Dinner.  —  Bread  42  grams,  oonsomm€  100  grams,  spinach  100  grams,  mashed 

potato  250  grams,  apple  pie  97  grams,  coffee  160  grams,  cream  60  grams, 

sugar  21  grams.  * 


Food.  Orsou.  Per  cent  Nitrogen.  Total  Nitrogen. 

Banana 02  X  0.23  =  0.212  grams. 

Bread  rolls 28  X  166  =  0.465 

Cream 60  X  0.46  =  0.230 

Coffee 160  X  0.066  =  0.099 

Sugar 21  X  0.00  =  0.000 

Bread 66  X  160  =  1.056 

Soup 150  X  0.41  =  0.615 

Farina 154  X  1.09  =  1.678 

Sweet  Potato 128  X  0.82  =  0.394 

Beans 70  X  0.84  =  0.288 

Syrup 60  X  0.024  =  0.012 

Coffee 160  X  0.057  =  0.086 

Cream 60  X  0.46  =  0.280 

Sugar 14  X  0.00  =  0.000 

Bread 42  X  1.80  =  0.766 

Consomm^ 100  X  0.88  =  0.880 

Spinach 100  X  0.58  =  0.530 

Mashed  potato 260  X  0.88  =  0.960 

Apple  pie 97  X  0.43  =  0.417 

Coffee 150  X  0.06  =  0.090 

Cream 50  X  0.46  =  0.280 

Wgar 21  X  0.00  =  0.000 

Total  nitrogen  in  food 8.668  grams. 

Total  nitrogen  in  urine 6^060 

Fuel  Talue  of  the  food    ....  2859  calories. 


BrMkfut  —  Banana  102  frmmfi,  liraad  n>Ui  £0  gram*,  coffee  150  gtiutis,  cream 

50  grama,  iogar  2 1  i^mms^ 
Luack  —  fireail  57  grami«  egg  omelelie  20  gratnst  bomin^  137  gnum^  i/rup  68 

grama,  |M»iatoe»  128  grami,  cofiee  tOO  grami,  lugar  21  graioi,  cream  50 

D mo e?. -^  Tomato  pure^  200  grama,  bread  24  grama,  fried  iwe«t  potato  100 
grams,  iplnaeli  7Q  g ram^,  Indian  meat  100  gram$,  iyrup  26  grams,  coffee 
100  grams,  sugar  21  grauii,  crieam  40  grmms^ 


Wood.                                                     linns.  F*t  cent  Niti«8«]i.  Totet  ITItnfsa^ 

Banana 102  X  OM  =  0235  grams    — 

Breid  rolU  -....,,.      60  X  154  =  0.770 

Coffee     .    ,    ,    , 150  X  0,06  ^  0.090 

Cream     *    ,    . 60  X  0.47  =  0^^5 

Sngar.    ,    .    , 21  X  000  =  0.000 

Bread,    .    .     , 67  X  160  =  0.912 

Egg  Omelette 20  X  168  =  0.316 

Hatnloy 137  X  020  ^  0.274 

Syrup.    .........      68  X  0024  -  0.016 

Poutoes .,.128  X  0.49  =  0.627 

Coffee .     100  X  0.06  =  0.060 

Cfetra 50  X  047  =  0236 

Sugar 21  X  0.00  =  0.000 

Tomato  punle .    ..,.,.     200  X  0.53  =  1.060 

Bread.     ....,.,..      24  X  1,74  =  0.418 

Sweet  potato   .......    100  X  0.38  =  0.380 

Spinacli .    ,      70  X  0.56  ^  0.392 

IndiJin  meal      , 100  X  0.20  =  Q.200 

Sjrup     , 25  X  0.024  =  0.006 

Coffee     .........    100  x  0.06  =  aOdO 

Sugar.    .•.....,.      21  X  000  =  0.000 

Cream ,40  x  0.47  =  0.188 

Total  nitrogen  in  food  ,..,.*..  ^474 

Total  nltrogeD  in  iirtne      .......  7.170 


^ 


Fi»l  value  of  the  fbod 


207 
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Friday^  May  SO,  1904. 

breakfast.  —  Sliced  orange  140  fpnm%,  coffee  100  gnxnM,  cream  80  grams,  sugar 

21  grams, 
^unch.  —  Bread  28  grams,  mashed  potato  260  grams,  lima  beans  40  grams, 

co£fee  100  grams,  sugar  21  grams,  cream  80  grams,  fried  hominy  115 

grams,  sjmp  48  grams. 
[)inner. — Bread  19  grams,  consomm^  150  grams,  string  beans  140  grams, 

mashed  potato  250  grams,  rice  croquette  93  grams,  cranberry  jam  95 

grams,  coffee  100  grams,  sugar  21  grams,  cream  SO  grams,  syrup  25 

grams. 


Food.  Onoifl.  Per  oent  Nitrogen.  Total  Nitrogen. 

Sliced  orange 140  X  0.20  =  0.280 

Coffee 100  X  0.06  =  0.060 

Cream 30  X  0.44  =  0.132 

Sugar 21  X  0.00  =  0.000 

Bread 28  X  1.71  =  0.479 

Biashed  potato 250  X  0.30  =  0.750 

Lima  beans 40  X  0.76  =  0.304 

Coffee     .    .         ......  100  X  0.06  =  0.060 

Sugar      . 21  X  0.00  =  0.000 

Cream 30  X  0.44  =  0.132 

Fried  hominy 115  X  0.57  =  0.656 

Syrup 48  X  0.024  =  0.012 

Bread 19  X  1.97  =  0.374 

Consomm^ 150  X  0.59  =  0.885 

String  beans 140  X  0.86  =  0.504 

Biashed  potato 250  X  0.34  =  0.850 

Rice  croquettes 93  y,  1.06  =  0.986 

Cranberry  jam 95  X  0.03  =  0.029 

Coffee 100  X  0.06  =  0.060 

Sugar 21  X  0.00  =  0.000 

Cream 30  X  0.44  =  0.132 

Syrup 26  X  0.024  =  0.006 

Total  nitrogen  in  food 6.691  grams. 

Total  nitrogen  in  urine 6.380 


Fuel  value  of  the  food   .    .    .    .1916  calories. 


Br«akfa«t.'-Ban&n&  153  ^ams,  cof[ee  150  ^rami,  iQgtr  21  grKinfl,  cn&m  39 

grama. 
Luncli. —  Bread  25  grnma,  jxjtato  croquette  229  ^ama,  Indian  meal  109  gtumt, 

tomato  12S  gramB»  ejrup  48  ^ams,  coffee  100  grams,  eagnr  14  gTEmii 

{!ream  20  grramE, 
Bintier,  —  Bread  31  grami,  bi»an  soap  100  grams,  Tried  potato  200  gramt,  baran 

5  gram  El,  lettuce-oraiif^e  ialad  47  grama,  prunes  187  grams,  coWee  lOO 

grams,  sy]^d.r  21  grams,  cr^am  25  grams,  banana  255  gr&ms. 


7ood.  Gnuos. 

Banatia    .........     15S 

Coffee 150 

Sugar 21 

Cream 30 

Bread 26 

Potnto  croquet ti3 229 

IndJivJi  meal .100 

Tomnto   , .    123 

Syrup .      46 

Cofifee      ......,.,     100 

Sugar. 14 

Cream 20 

Bread *      81 

Beati  soup    ........     100 

Fried  potaio     .......    200 

Bacon & 

Lettuee-orange  salad     ,     .    .     .      47 
Prunea     .........    137 

Coffve .    ,    .    - 100 

Sugar 21 

Cream      .........      25 

Bnnana    .........    255 

Tot&l  nilroget)  in  food 
Total  nitrogen  m  urme 


Par  cent  KltrngeiL. 

Total  Mtnifn. 

X 

o:j3 

^ 

0.352  grami. 

X 

0,06 

= 

0.090 

X 

0.00 

^ 

0.000 

X 

0.43 

= 

0.129 

X 

1,82 

^ 

0.465 

X 

0.71 

^ 

1.626 

X 

1.09 

= 

1.188 

X 

0.17 

= 

O.209 

X 

0.024 

= 

0.012 

X 

0.06 

= 

0.060 

X 

0.00 

=^ 

0.000 

X 

043 

= 

0.08d 

X 

1.62 

= 

0.602 

X 

1.21 

= 

1.210 

X 

0.80 

— 

1.200 

X 

3.06 

= 

0.1 6S           J 

X 

0.21 

= 

0099 

X 

0J6 

=^ 

0.219 

X 

0.06 

= 

0.060 

X 

0.00 

= 

0.000 

X 

0,43 

= 

0406 

X 

0.23 

• 

0.587 
,    8.346  gratni. 
.    0.780 

Fuel  ralQO  of  Ibe  food    ....    2485  ealoriet. 
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Sunday,  May  22,  1904. 

^akfmst.  —  Banana  220  grams,  orange  60  grams,  coffee  100  grams,  sugar  21 

grams,  cream  25  grams, 
mch.  —  Bread  85  grams,  potato  300  grams,  fried  rice  160  grams,  sjrup  68 

grams,  ice  cream  84  grams,  coffee  100  grams,  sugar  14  grams, 
inner.  —  Cream  of  celery  soup  100  grams,  bread  21  grams,  mashed  potato  260 

grams,  spinach  40  grams,  French  fried  potato  100  grams,  strawberry 

short-cake  120  grams. 


Food.  Omna.  Per  cont  Nitrogen.     ToUl  Nitrogen. 

Banana 220  X  0.23  =  0.506  grama 

Orange 60  X  0.20  =  0.120 

Coffee 100  X  0.06  =  0.060 

Sugar 21  X  0.00  =  0.000 

Cream 26  X  0.45  =  0.118 

Bread 36  X  157  =  0.550 

Potato 300  X  0.80  =  0.900 

Fried  rice 160  X  0.75  =  1.200 

Sjrup 6:3  X  0.024  =  0.015 

Icecream 84  X  0.53  =  0.445 

Coffee 100  X  0.06  =  0.060 

Sugar 11  X  0.00  =  0.000 

Cream  of  celery  soup    ....  100  X  0.33  =  0.330 

Bread 21  X  191  =  0.401 

Vlaslied  pouto 250  X  0.37  =  0.925 

Spinach 40  X  0.55  =  0.220 

rench  fried  potato 100  X  0.67  =  0.570 

trawberry  short-cake      ...  120  X  0.50  =  0600 

Total  nitrogen  in  food 7.015  grams. 

Total  nitrogen  in  urine 5.700 


Fuel  value  of  the  food   ....    2821  calories. 


Breikfiut  —  Entiana  229  grmius,  coffee  ItS  gruni,  ingmr  21  p«iitt«  creftm  S& 
gmniA. 

Lunch.  —  B rend  68  grnm*.  apple  saiic*  125  grami,  Bcmmbled  egg  lo  gimnss* 
eonvotom^  76  gram*,  fried  poimo  170  gr«it)t,  rice  la^jquetie  197 
tjrrup  68  gmras^  coffee  100  grattu,  itigftr  $1  grmu,  cream  30  gr&mt. 

Dinner.  —  Bread  7%b  grams.  TegtUble  amip  100  gnma,  potato  croquette  1 

grama,  bacon  7  grama,  ttring  b^ant  120  grama,  water  k^^  77  grams 
coflee  100  grami.  cream  30  grams,  angitr  14  grmmi,  bAnanA  270  grama. 


Food.  GrwQA, 

Banana   .    ,         ......  ^229 

Coflfee      .........  ISB 

Sugar ,     .      21 

Cream      .    .    .    .    ^    .    ,    .     .      26 

Bread ^ 

Apple  »au<?e     .......  125 

Scrambled  egg     *.....      16 

Con«)mmd  .,,.,,..      76 

Fried  potato     .    .    i    .    ,    ,    ,  170 

Rice  eniquette      ....**  197 

Syrup -    ,      68 

Coffee  ....-.,».  100 
Bugjir  ....,,.,..  21 
Crenni          .,..,..,      SO 

Brend 72.5 

Soup  ..........  100 

Potnlo  croquette  ......  198 

Bacon      ..,,..♦..        7 

String  beam     .......  120 

Water  ice     ..     ^    ....     .      77 

Coffee      , 100 

Cream     .........      30 

Sugar 14 

Bananm 270 

Total  nitrogen  in  food 
Total  nitrckgeti  in  uriiM 


Fnet  mine  of  the  food    ....    2766  caloriet. 
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Tuesday,  May  S^y  190^. 

Breakfiut  —  Onmge  100  grams,  rolls  87  grains,  rioe  60  grams,  syrup  26  grams, 

coflee  126  grams,  sugar  21  grams,  cream  60  grams. 
Lunch.  —  Bread  77  grams,  cream  of  celery  soup  126  grams,  mashed  potato  270 

grams,  tomato  sauce  60  grams,  farina  croquette  191  grams,  syrup  78 

grams,  coffee  76  grams,  cream  20  grams,  sugar  7  grams. 
Dinner. —  Bread  49  grams,  tomato  soup  200  grams,  French  fried  potato  200 

grams,  spinach  60  grams,  farina  croquette  276  grams,  syrup  100  grams, 

coffee  100  grams,  sugar  14  grams,  cream  60  grams. 


Food.  Onoifl. 

Orange 100 

Bread  rolls 37 

Rice 60 

Syrup 26 

Coffee 126 

Sugar 21 

Cream 60 

Bread 77 

Celery  soup 126 

Mashed  potato 270 

Tomato  sauce 60 

Farina  croquette 191 

Syrup 78 

Coffee 76 

Cream 20 

Sugar 7 

Bread 49 

Tomato  soup 200 

French  fried  poUto 200 

Spinach 60 

Farina  croquette 276 

Syrup 100 

ColTee 100 

Sugar 14 

Cream 60 

Total  nitrogen  in  food  . 
Total  nitrogen  in  urine 


Per  oent  Nlterogon. 

X        050  = 
1.64 

0.36  = 

0.024  = 

006  = 
0.00 

0.46  = 

1.66  = 

0.48  = 

0.26  = 

0.28  = 

0.74  = 

0.024  = 
0.06 

0.46  = 

0.00  = 

1.82  = 

0.19  = 

0.46  = 
0.64 

0.76  = 

0.024  = 

0.06  = 

0.00  = 
0.46 


X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


Totsl  NltrogoB* 

0.200  grams. 

0.607 

0.180 

0.006 

0.076 

0.000 

0.226 

1.278 

0.600 

0.702 

0.116 

1.418 

0.019 

0.046 

0.090 

0.000 

0.892 

0.880 

0.920 

0.270 

2.098 

0.024 

0.060 

0.000 

0.226 
.  10.424  grams. 
.    6.890 


Fuel  value  of  the  food    ....    3229  calories. 
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NITROGEN  BALANCE— -Vemiei. 


Taken  in. 

Output 
Nitrogen  in  Urine.    Weight  of  Faces  (dry). 

May  18 

8.668  grams. 

6.06  grams. 

14  grams. 

10 

6.474 

7.17 

39 

20 

6.601 

6.33 

80 

21 

a846 

6.78 

88  contain  6.06%  N  —  6.08  grm.  N- 

22 

7.016 

6.70 

•  • 

23 

9.726 

6.76 

88 

24 

10.424 

6.39 

67 

96  contain  6.76%  N  =  6.47  grm.  ^ 
10.60  grm.  I^ 

57.843 

44.18 

-h 

10  50  grams  nitrogen. 

67.843  grams  N 

64.68 

grams  nitrogen. 

Nitrogen  balance  for  seren  days        =        +2.663  grams. 
Nitrogen  balance  per  day  =        +0.380  gram. 

Average  Intake. 

Calories  per  day 2448. 

Nitrogen  per  day 8.192  grams. 
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tins  period  of  ^vcn  days  tlie  iivenige  daily  iiiUtke  of 
I  was  8.19^  gi'iuns,  or  only  0*36  gram  per  day  more 
.hau  in  tlie  lii-st  balanLe  i>enodj  while  the  average  fuel  value  of 
.be  food  amounted  to  2448  calories  per  day.  Yet  the  average 
kily  output  of  nitrogen  through  tlie  urine  for  tliis  perifxl 
vas  6*31  granxs,  or  1.2  grams  per  day  less  than  in  the  first 
)ak.nce  experimeiiL  Furtlier,  under  the  conditions  of  Uiis 
jalanoe  experiment,  the  body  was  hiying  up  0,380  gram  of 
litrogen  per  day,  i.  ^.,  showing  a  plus  Imlance  of  2,6^  gmms 
►f  nitit>gen  for  the  seven  days'  period*  Again,  it  ia  to  be 
loted  that  tlie  avumge  daily  amount  of  nitrogen  nietaboli/.cd, 
LBl  gleams,  was  0-22  gram  less  tlnm  the  avemge  daily  nitro- 
|Bn  excretion  for  the  entire  seven  months'  period,  6Jy^^  grams. 
Evidently,  thb  subject  was  quite  able  to  maintain  nitrogen 
quilibrium  mth  a  metabolism  of  only  6*31  gianis  of  nitrogen 
er  day,  on  a  thdly  diet  having  a  fuel  value  of  about  2400 
alories.  Indeed*  taking  into  account  the  amount  of  the 
dus  nitrogen  balance.  It  is  evident  that  the  daily  food  was 
omevvhat  in  excess  of  the   real   requii'ements   oi  tlie  body, 

Iider  the  tlien  existing  conditions  of  body-weight  and  bodily 
tivity. 
Again,  we  would  call  attention  to  the  thorough  utilization 
the  food  in  this  experiment,  emphasizing  at  the-  same  time 
e  vohiniinous  character  of  the  rliet,  together  with  its  largely 
«get4ible  nature.  The  contmst  between  the  diet  made  use 
f  by  Dr.  Mendel  and  that  used  by  the  subject  of  the  fli-st 
^pt;riment  ia  quite  striking,  since  the  latter  unqiloyed  a 
^cli  more  concentrated  diet  with  an  average  fuel  value  of 
Jy  1600  calories.  Yet  w^th  a  total  intiiko  of  57.343  grams 
fcitrtigen  for  the  seven  days  of  Dr.  Mendel's  balance  period, 
^  grams  only  passed  out  tlirough  the  rectum,  or  18,3  per 
J^t,  while  in  the  second  nitro[^cn  balance  of  the  fii-st  subject, 
P^  the  more  concentrated  diet,  17,1  per  cent  of  the  total 
^*?sted  nitrogen  appeai-ed  in  the  f feces*  In  view  of  the 
^^t  divergence  in  the  chamcter  and  volume  of  the  intake, 
^  ^s  rather  remarkable  there  should  be  so  little  difference  in 
1^  telative  utilization  of  the  two  diets. 
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Finally,  taking  the  avemge  daily  excretion  of  nitrogen 
through  the  kidneys  fmm  November  10  to  June  23,  as  a 
measure  of  the  mtrogen  metabolized  daily,  viz.,  6,53  gmms^ 
and  taking  the  body-weight  at  70  kilos,  it  is  plain  to  see  that 
the  nitnigeti  metabolized  per  kilo  of  body-weight  throughoot 
this  experiment  \va3  0>093  gmm,  closely  similar  to  the  result 
obUiined  with  the  first  subject.  lu  otlier  words,  both  of  these 
subjects  though  widely  different  in  body-weight,  under  dif- 
ferent degi-ees  of  physical  activi^,  and  living  on  different 
farms  of  diet*  aeemingly  required  for  the  mmntenance  of 
eqiultbrium  essentially  the  same  amount  of  nitrogen  per 
kilo  of  body-weiglit ;  viz.,  with  the  first  subject  0.0947  gmm, 
if  wo  take  the  lovwr  fignre  of  the  last  two  months,  and  0.093 
gram  with  the  second  subject. 

Regartling  the  fuel  value  of  the  d^j  food.  Dr.  Mendel 
with  a  btKly-weight  of  70  kilos,  during  the  second  balanos 
periwig  apimrently  utilized  on  an  average  34.9  calories*  per 
kiK%  of  Kxiy-weight  daily,  while  the  first  subject^  of  S7  kilos 
boily-vveight*  made  use  of  only  28  calories  per  kilo*  The  fuel 
\Tdue  of  the  tUily  food  must,  however,  as  is  well  known,  vary 
greatly  with  diffenng  degr^e^  of  phj^cal  activity,  from  which 
urises  the  neeasstty  for  oorw^sponding  viA^iton  in  the  amounts 
of  noa-nitftigeiious  foods  ingested. 

Pr,  Frank  P.  rnderUtU^  instnietf9r  in  phystological  chemis- 
try in  the  Slwftield  Setenttfie  SchooU  is  another  subject  of 
MpefilMllI  wbn  voluntt't'neil  to  study  oo  him^lf  the  effect 
of  H  l0W«i«d  piotetit  int^ike.  Prior  to  the  experiment  he  was 
in  live  habit  of  eliminating  from  16  to  16.5  gimms  of  nitrogeD 
per  4»^  tktoiigh  the  kidneya,  tepn^enting  the  usual  105 
gfamii  cif  ptotdd  {i>od  ntecaboUzed. 

Dr,  TuilerhilU  at  the  b^nnii^  of  tbe  experiment^  July  1* 
19W|  Vim  lw«ii^-dz  y««rs  oS  a^  and  weighed  87.6  kilos. — ^ 
fW  a  period  of  Iw*  weoks,  fcoai  J«dy  14  to  August  2,  h< 
gndittiUy  mluctxl  th^  tnuke  of  {itoleid  food  as  well  as  thi 
tottd  amtmut  of  k^oA  wnsiiineJ,  doi^g  dm  in  part  by  dimin 
ishing  th«  quaulity  ealM  m  Immkbm^  and  m.  smaUer 
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nre  at  the  two  other  meals  of  the  day.  During  this  penotl 
of  two  weeks >  the  urine  antl  frenes  were  analyzt^il  with  the 
results  shown  in  tlie  accompanying  table.  Regarding  the 
extent  of  proteid  metibohsmj  it  will  lie  seen  tliat  the  nitrogen 
content  of  the  urine  fell  from  14,28  grams  per  day  down  to 
5  to  6  grams  per  day.  Having  i-eached  this  level,  the  subject 
maintained  it  thruughout  the  summer  of  1903,  occasional 
analyses  being  made  to  demonstrate  the  level  of  nitrogen 
excretion. 
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In  counection  with  tlie  accompanjiiag  table  of  maultSf 
attention  is  Ciilied  to  the  composition  of  the  fi^ces  with 
special  referenee  to  their  content  of  nitrogen.  The  point  to 
be  emphasized  is  the  gnulual  increase  in  the  percenhige  con- 
tent of  fiectU  nitrogen,  associated  with  tljo  changed  diet  and 
the  general  dinimution  of  food  intaJve.  This  is  well  illus- 
trated by  tlic  following  figures,  giving  the  percentage  of 
nitrogen  in  the  dr)'  faeces  for  the  three  periods  of  July  14-21, 
July  22^30,  ami  Augnst  11-18: 


July  14-21, 
July  22-30, 
Aug.  11-13, 


4J7  per  cent  Nitrogen 
5,65   '^      ^^  ** 

6,11       *4  *i  K 


The  diminished  amount  of  fsecal  discharge  means  naturally 
not  only  a  snudler  hi  lake  of  food,  but  imphea  also  a  greater 
utilization  of  the  food  ingested,  and  as  a  result  the  increased 
percentage  of  nitrogen  in  the  discharges  shows  itself  because 
of  the  relatively  larger  preponderance  of  nitrogenous  secre- 
tions from  the  intestinal  tract 

The  latter  part  of  September,  1903,  Dr.  Underbill  attempted 
to  return  to  his  original  methods  of  living,  but  found  diflS- 
culty  in  consuming  the  daily  quantities  of  food  he  had  for- 
merly been  in  the  habit  of  taking.  From  October  11  to 
October  25,  1903,  however,  he  raised  the  consumption  of 
proteid  food  to  such  a  degree  that  the  nitrogen  excretion 
through  the  urine  averaged  from  10  to  12  grams  per  day. 
After  this  date  he  fell  Imck  to  the  lower  proteid  intake^  and 
frrtm  that  period  to  June  23, 1904,  he  maintained  a  low  level 
of  proteid  metabolism  without  detriment  to  his  bodily  vigor, 
audi  as  he  believes,  with  a  distinct  betterment 

The  following  tables  of  nesidts  extending  from  October  11^ 
1903,  to  June  23,  1904,  show  tlie  data  collected. 
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7.29 

daily 

7 

^  . 

895 

1017 

8.97 

aTomge 

8 

800 

1016 

7,30 

9 

eaj 

895 

1019 

628 

10 

,  ^ , 

S60 

1019 

627 

U 

.         .        4 

960 

1019 

7.26 

12 

,        ^, 

690 

1022 

620 

0.416 

>   t   .        ' 

la 

990 

1017 

7.96 

u 

■          * 

690 

1022 

7.21 

16 

,         * 

900 

1016 

645    . 

16 

e&j 

945 

1014 

6.10 

17 

<         .        4 

1090 

1016 

6.16 

18 

620 

1020 

6/21 

19 

,         . 

ino 

1016 

6.5a 

20 

,         .         , 

895 

1016 

612 

0.364 

•   f   * 

21 

,         .         , 

810 

1019 

6.95 

22 

-         ,         . 

1110 

1016 

8,72 

23 

65  0 

685 

1020 

7.07 

24 

*  *  . 

560 

1021 

6.78 

25 

,  . 

1090 

1010      ' 

0,02 

J) 

610 

1017      i 

5.97 

27 

•       .       4 

790 

1016 

6.83 

28 

*       *       . 

1100 

1014 

7.66 

0.420 

,  »  , 

29 

*        . 

650 

1021 

6J2 

30 

m.0 

630 

1021 

5Jl 

SI 

t  >  - 

660 

1018 

6.07 

June    1 

66.1 

020 

1014 

5.96 

.  .  < 

2 

661 

800 

1013 

6,81 

3 

65.0 

950 

1014 

730 

4 

»  ■  . 

790 

1015 

6.78 

5 

*         Hi         * 

780 

1020 

8,28 

6 

66.1 

890 

1015 

6,89 

7 

*  .  * 

720 

1017 

587 

8 

1  *  * 

950 

1015 

6J3 

. 

9 

lOQO 

1014 

4.96 

• 

i 
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Uriue.                                                          1 

Dftt«. 

Body- 

1 

Volunui, 

Bp.  Qt. 

Nltrugeu, 

UrtcAcUi. 

F,0,, 

I»H 

lOloi 

&e. 

gnmu 

ITwa 

ffranu 

June  10 

■  .  . 

»0 

1017 

5.02 

11 

.  >  * 

lOiiO 

1019 

im 

12 

.  <  ^ 

1000 

1017 

nm 

13 

♦  *  , 

890 

1021 

7/20 

U 

♦  *  1 

1340 

1010 

0.91 

15 

.  .  « 

1190 

1015 

6M 

le 

*  *  * 

720 

1025 

7.90 

17 

052 

800 

1017 

7/26 

18 

«  .  » 

820 

1018 

e.90 

n 

*      m      M 

920 

lOli 

6.18      1 

20 

*      .      « 

890 

1015 

6.03 

21 

*       ,      , 

900 

1016 

6.37 

22 

*     <       > 

760 

1018 

6.79 

23 

630 

1020 

6.06      ! 

Dailj  average  from 

Oct.  26,  1903 

sas 

IMM 

7.43 

0,516 

128 

0V< 


4A. 


It  will  be  seen  by  a  study  of  the  analytical  data  that  Dr, 
Underhill  had  an  average  daily  excretion  of  nitrogen  through 
the  kidneyii  from  October  26,  1903,  to  June  23,  1904,  of  7.43  ^ 
grams.  From  October  26  to  April  13,  a  period  of  nearly  six 
nionths,  the  average  daUy  excretion  was  7*81  grams  of  nitro- 
n,  wbUe  from  the  hitter  date  to  June  23  the  avemge  daily 
excretion  amounted  to  6.68  grams  of  nitrogen.  Taking  the 
body- weight  at  Gb  kilos,  the  lower  nitrogen  figure  would  mean 
metabolism  of  0*102  gram  of  nitrogen  per  kilo  of  body- 
eight,  closely  akin  to  the  figures  obtained  with  the  two 
receding  subjects. 
An  excretion  of  6.68  gmms  of  nitrogen  corresponds  to  the 
'metabolism  of  41,75  gmms  of  proteid  matter,  while  the  excre- 
tion of  7,43  grams  of  nitrogen  implies  the  metabohsm  of  46.4 
grams  of  proteid,  being  less  than  one-half  the  ordinarily  ac- 
cepted requirement  for  the  healthy  adult. 


I 
I 


t$mm  wm  f^tfaei  ImeAom  m  the  ckiee  cf  fmL  Fortbert 
i^wm  toMiMilysiCfldtf  iif  tfafiitaj^dt  Meof  in 
iImip  Imhmm  wpiJWffWto  Ikit  D^  17nieAin  did  aoi  ledoet 
ff)«  fiiitrri({«ffi  intake  bf  anj  exebmm  of  mmL  He  pneticallj 
ii^M/lif  tiii#i  of  hiA  fffdiaftiy  dieU  sneh  as  he  hsd  alvmjs  been  ac- 
umUmmt  t/i,  liftt  with  m  decided  diminution  of  the  amoaiil  of 
pMM  ttt*Hlf  iM^^^iin{jamed  bj  n  gradual  reduction  m  the  toul 
imoilJll  iit  Untd  cOMiimed  mch  day.  His  diet,  theiefoi«t  wa^ 
In  no  mmmt  fi  rrf^Atabli?  diet.  M^t  was  conspicuous  in  hU 
ilnily  foi»<I,  liui  iiiitiimlly  in  reduced  quantities. 

On  Mtmnry  9  ii  nitrogisn  Imlance  was  attempted^  in  which 
II  (iirnfiil  I  fiiri|jiirim»n  of  the  nitrogen  content  of  all  intake 
HI  II I  iHiljMit  \\m  niiidn  fnr  h  (jBriod  of  six  days.     By  a  study 
nf  iliii  rimiiUii  (if  tluN  Imhiiu'ts  jHjriod,  shown  in  the  accom- 
|*(iMyltiK  Inhlim,  it  will   Im3  atiticed  that  not  only  was  them 
nn  ilnflt^liviiiy  <«f  nihu^jrn,  but  the  body  was  laying  on  ni- 
iWHtHi  III  iht*  mk»  nf  0,168  gmm  per  day.    Further,  it  wUL 
U*  *iIn»'|  vi^d  tluit  tin*  hu^l  value  of  the  food  per  day  avemgei^^ 
i*ulv  II  Uulo  Mwv  'Mm  lalnriim.     Ytt  Uiis  amount  of  food 
Wtib  iU  iHiim^nitivt^ly  low  fuel  ^-idue,  carried  with  it  old 
H^HH  niniiiN  o(  nin^^gi^n  pi^r  diiy.     U|ii>n  ihiia  quantity  of  f< 
Uiit  Imh^v  \^fv»*  rtUU*  to  nininlHiu  itstdf.  %vitb  n  little  ni 
l(ss  ^m%^  m\{  with  wurtkiiHil  futd  \^Uf*  in  tW  food  to  snppl 
nil  ^  ^im^   iv^iiimt  (iir  iHiiaeiilmr  ooiitimctioQ^  meni 
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Tu^Bdatf^  February  9  1904, 


Breftkfa^t' Bread  22  gmmi,  le«  Hd  gmm«. 

Lunch.  —  Macaroni  120  gmms,  fritHl  iwe^t  potato  85,5  grAmi,  bfead  511  ^ramfl, 

butter  15  grams,  fig  cuke  with  wine  aaucc  115  grams,  lugar  15  grams, 

coffee  210  grams. 
Dinner.  —  Bread  '11 S^  grami,  beef  4S  gmmi,  potato  207.5  grams,  butter  19  grami, 

pie  272  gramSf  coffee  210  grams^  iUgar  10  gr&ms. 


Bread    *      22  +  5^  +  27,0    =  I08.1> 

Tei ,     .    .     ,  H6.0 

Hai»roni  , 120.0 

Sweet  potato     .    *    .    ^    .    .  65,5 

Butl*r  ....    16+1©    =  34.0 

Jig  cake 1150 

Sugar   ....     15  +  10    =  250 

CotFee  (lunch) 210.0 

Beef     ,.....*..      48,0 

Petatou 207.5 

Pie 272.0 

Co£Ee«  (diniier) 210.0 

Tot&L  nitrogen  In  food  , 
Total  nitrogen  in  uriDe 


For  cent  Nltrogion^ 

Totiii  Nitrogen. 

X        L61 

= 

L763  grams. 

X        0.018 

= 

0.02B 

X        0.87 

= 

1.122 

X        0.28 

^ 

0.240 

X        0.088 

= 

oo:jo 

X         0,00 

^ 

0.793 

X        0.00 

^. 

0.000 

X        0.009 

= 

0.207 

X        2.64 

= 

1.267 

X        0.36 

= 

0.747 

X        0.40 

= 

La?f2 

X        0.15 

- 

0315 

T.RA9  arrnma 

7.400 

Fuel  talue  of  the  food    ,    .    .    22S2  cAlones. 


Wednesday^  February  10^  1904* 

4kfa«L  ^  Bread  33  grams,  tea  140  grams. 
li.~BFiead  71  grama,  butter  10.5  granu^  ^Ppl^  fritters  110  grams,  coffee 
210  grams,  sugar  21  grama. 
Jer.  — Roast  pork  BO  grams,  bread  557  grams,  huiler  27.8  grams,  cranberry 
sauce  150  grams,  coftee  210  grams^  sugar  21  grams. 


GnwM.            Par  cent  KltrogeEu  Total  Nitnigeti. 

150.7  X         1*05        =  2.635  grams 

146,0  X        0,076      =  0.109 

38.3  X        0.088      =  0.033 


r«d. 

33  +  71 +56J    = 

L.. 

.    ,    10.5  +  2T.8    = 

ThufBdaff^  February  11,  1904. 

Bre&kfoat.  —  Breiu)  SB,  7  gramtt  tea  146  gmmt. 

Lunch.  —  Bread  97.5  granie,  butter  3L5   grams,   ew^t   potato   108.7  ^rmmiT 

ttpaghetli  B2.5  grams,  peiichea  80.4  gfArnp,  caffe^  210  grams,  »ug&r  21 

grams. 
Dinner.  —  Birad  75  grams*  bulter  21.5  grams,  raast  beef  116  gramip  JemoQ  pte 

18St5  grams,  coffee  210  gramsi  sugar  21  grams. 


Bread    .   3a7  +  97.5  +  75    -  211.2 

Tea  .........    .  146.0 

Butter  ,     .    ,    31.6  +  21.6    =  63  0 

Sweet  potato 10S.7 

Spaghetti  . ,      62.5 

Heacbfs 89.4 

Coffee  (luncb) 210.0 

Sugar   ....    21  +  21    =  42.0 

Roast  beef IIO.O 

Lemon  pie     ......     .  1&6.6 

CoSec  (dinner) 210.0 

Total  Ttitrogen  in  fond 
Talal  nitrogen  in  urine 


Fufti  value  of  the  food    ,    . 


Fer  cent  Nitrogeo.     Total  iTJtrQgMi, 
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Friday,  February  12, 1904. 

Breakfast  —  Bread  84  grams,  tea  146  grains. 

Ltonch.  —  Bread  42  grams,  butter  20  grams,  codfish  cake  72  grams,  potato  100 

grams,  custard  100  grams,  coffee  210  grams,  sugar  21  grams. 
IDinner.  ^  Bread  46  grams,  butter  26.6  grams,  veal  63  grams,  potato  76  grams, 

lima  beans  60  grams,  apple  dumpling  120  grams,  coffee  210  grams,  sugar 

21  grams. 

Food.  Oramt.  Per  cent  Nitrogen.  Total  Nitrogen. 

Bread.    .      84  +  42  +  46    =  122.0  X        1.71        =  2.086  grams. 

Tea 146.0  X        0.046      =  0.066 

Butter       .    .    .20  +  266    =      46.6  X        0.088      =  0.040 

Codfish  cake 72.0  X        167        =  1.180 

Potato 100.0  X        0.41        =  0.410 

CusUrd 100.0  X        0.83        =  0.880 

Coffee  (lunch) 210.0  X        0.078      =  0.168 

Sugar      ....  21  +  21    =      42.0  X        0.00        =  0.000 

Veal 63.0  X        6.61        =  2.920 

Potato 76.0  X        0.87        =  0.277 

Lima  beans 60.0  X        0.90       =  0.460 

Apple  dumpling 120.0  X        0.72        =  0.860 

Coflbe  (dinner) 210.0  X        0.12        =  0.262 

Total  nitrogen  in  food 0.483  grams. 

Total  nitrogen  in  urine 8.820 

Fuel  yalue  of  the  food  ....    1786  calories. 


Saturday,  February  13, 1904* 

^^eakfasi.  —  Bread  86  grams,  tea  146  grams. 

-''^inch.  —  Bread  67.6  grams,  butter  28  grams,  sweet  potato  100  grams,  coffee  210 

grams,  sugar  21  grams,  quince  106.6  grams,  apple  turnovers  163  grams, 
dinner.  —  Bread  36.6  grams,  butter  11  grams,  peas  70  grams,  roast  beef  60 

grams,  pie  169  grams,  coffee  210  grams,  sugar  21  grams. 

Fbod.  Grams.  Per  cent  Nitrogen.    Total  Nitrogen. 

Bread    .   36  +  67.6  +  36.6    =  128.0  X        164        =        2.099  grams. 

Tea 146.0  X        0.083      =       0.048 

Bmter  ....    28  +  U    =  39.0  X       0.088     =       0.034 


Sweet  potAto 100,0        X  0.37        =  0^70 

Coffee  ilunchj 210.0        X  0.15        -  0J1& 

Sagar    ....    21  +  21     =      42.0        X  0.00        ^  0.000 

Quince .     ,    ,    105.5        X  0.047      =  0.019 

Apple  tarnoYcn 153,0        X  OM        =  1.468 

rea*      .....,.,-      70.0        X  0.96        =  0.672 

Roaatbeef ^.0         X  322        =  IMO 

Pic ,     ,     .     .     .     169.0         X  0.4S        =  0  726 

Coffee  (dinoer) 210.0        X  OJl        =  O^j 

Total  nitrogen  in  food  .,*.....  7.622  gn 

Total  riitfogen  iti  urine .    .  .    -    -    .    -  .    7,170 

Fuel  r%lm  of  the  food   ...    *  2186  calorlet. 


Sunday^  Fehruary  14^  1904* 

Bre&kfa«l.  — Bread  31  grami,  !«a  146  gmras. 

Lunch.  —  Bread  70,5  grams,  butter  29  grams.  poUto  133  grain*,  appte  ii 

127.5  grams,  coffee  210  grauiB,  augar  21  grani*. 
Dinner.  —  Bread  20.5  gmuiB,  butter  23  grams,  chicken  101.5  gramB,  potatc 

grams,  succolauli  HO  grams,  chocolate  u&ke  103  gnms.  Ice  cream 

grunt,  coffee  210  gramSi  sugar  21  grams. 


\ 


Food.  Onmu,  P^r  oeat  mtrogm.    Total  Nttrofce 

Bread    .    31  +  70,5  +  20.5    =  122.0  X        1J5        =  2.136  gt« 

Tea 14fi.O  X        0.06S      =  0.001 

Butler  ....    29+23    ==  52.0  X        0088      =  0.045 

Potato 123.0  X        0.41        ^  0.604 

Apple  sauce 127,5  X        0,020      =  0.037 

Coffee  (lunch)    ......  210.0  X        0.10        =  0.210 

Sugar    ....     21  +  21    =  42.0  X        0.00        =  0.000 

Chkk&n 101.6  X        5^08        ^  6.150 

PoUto 80.0  X        0.37        =  0.2m 

Succotash ,     .  80.0  X        0.67        =r  0450 

Chocolnle  cake  ......  103.0  X         0,75        ^  0.772 

Ice  cream 126.8  X        0.58        t=  0.729 

Coffew  (dinner) 210.0  X        0,11        =  0,231 

Total  nitrogen  in  food  ........  10.656  gn 

Total  nitrogen  in  urine  ,....«..  7.730 


Fuel  Talue  of  the  food    ....    22ai 
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NITROGEN  BALANCE.— f«d«rAitf. 


Nitrogen 

Nitrogen  in  Urine. 

Outpnt. 

Weight  of  F»cee  (dry). 

Feb.    9 

7.832  granifl 

1.          7.49  grams. 

0.6  gramB. 

10 

7.674 

ai4 

11 

9.770 

8.02 

32.0 

12 

9.488 

8.82 

9.6 

13 

7.622 

7.17 

28.0 

14 

10.666 

7.73 

24.0 

103.0  grams  contain 
6.62%  N. 

53.037 

46.37 

+ 

6.716  grams  nitrogen. 

63.037  grams  nitrogen.    52.086  grams  nitrogen. 

Nitrogen  balance  for  six  dajs        =        +0.962  gram. 
Nitrogen  balance  per  day  =        +0.158  gram. 

Arerage  Intake. 

Calories  per  day 2068. 

Nitrogen  per  day 8.83  grams. 
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Urine. 

^    J 

Body- 
eight. 

Yolume. 
24  hours. 

Sp.  Or. 

Nitrogen. 

Uric  Arid. 

P,0,. 

19M. 

kU<M 

c.c. 

grans 

gran 

grans 

Feb.   10 

64.4 

770 

1018 

6.14 

0.505 

11 

645 

715 

1022 

8.02 

0.568 

12 

»50 

1021 

8.82 

0.539 

13 

400 

1028 

7.17 

0.505 

14 

61.4 

705 

1020 

7.73 

0.&43 

15 

.  .  . 

780 

1021 

16 

D20 

1023 

17 

000 

1021 

1» 

640 

1027        '      8.27 

0.558 

.  .  . 

19 

730 

1023      !      daily 

dailj 

20 

.  .  . 

840 

1027           arerage 

average 

21 

700 

1018      .J 

22 

440 

1025      ' ) 

23   1 

COO 

1023     ; 

24 

750 

1022      \' 

1017      i-     7  47 

25   . 

830 

0.556 

.  .  . 

M 

MO 

870 

1021        ' 

»»- 

mo 

1015 

28 

050 

1014        1 

21» 

tXW 

1021        ^ 

Mar.     1 

080 

1021 

2 

1120 

1011 

3 

610 

1021        Y     7.15 

0526 

•  «  . 

4 

lOSO 

1016 

5 

1221^ 

UV>4        1 

rt 

8lH> 

1015       ! 

« 

UW 

1014        ^ 

s 

isVl 

U>JO 

1> 

7:^^ 

li>JO 

10 

.  . 

isV 

lOlS        .V     8,18 

0.682 

... 

11 

.  . 

iw 

1014 

12 

uw 

1016 

ir>       t 

'>4  2 

N*4> 

1019 

14 

840 

U^M        > 

15 

1>J0 

1016 

w 

7,V 

UO^ 

i: 

sao 

lOi:        ^     7.SS 

aMO      ' 

•  •  . 

IS 

1220 

1012 

1 

!.» 

.  . 

IW 

1015 

*J0 

?IV 

1022 
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Urine. 

Duto. 

wtdjai 

Volame 
24  boon. 

8p.  Or. 

Nitrogen. 

Uric  Acid. 

P«Oa. 

1904. 

kUM 

C.C. 

grmmt 

grmm 

grmmt 

Mar.  21 

<  .  . 

900 

1015 

■ 

22 

.  .  . 

980 

1018 

23 

... 

990 

1014 

24 

.  •  • 

750 

1020 

8.04 

0.733 

.  .  . 

25 

820 

1017 

daily 

daily 

26 

700 

1021 

average 

average 

.27 

910 

1020 

28 

... 

930 

1017 

.  .  . 

.  .  . 

.  .  . 

80 

.  .  . 

900 

1020 

.  .  . 

.  .  . 

.  .  . 

i            3^ 

,  .  , 

450 

.  .  . 

/^pr.    1 

.  .  . 

500 

.  .  .^ 

/              2 

•  .  . 

420 

.  .  . 

/               « 

.  .  . 

600 

.  .  . 

/                4 

.  .  . 

950 

.  .  . 

5 

.  .  . 

930 

.  .  . 

'    7.87 

0530 

1.44 

6 

.  .  . 

980 

.  .  . 

dailjr 

7 

.  .  . 

600 

.  .  . 

average 

8 

.  .  . 

980 

.  .  . 

9 

.  .  . 

800 

.  .  . 

10 

.  .  • 

810 

.  .  . 

11 

05.2 

940 

1017 

12 

.  .  . 

710 

1024 

9.46 

13 

.  .  . 

750 

1024 

14 

,  ,  , 

740 

1020 

7.55 

0.496 

•  •  < 

15 

590 

1024 

6.51 

16 

•  .  . 

900 

1016 

7.51 

17 

1290 

1009 

511 

18 

65.2 

590 

1017 

5.9G 

19 

.  .  . 

030 

1024 

6.39 

20 

670 

1022 

7.48 

• 

21 

... 

900 

1021 

8.10 

0.527 

22 

... 

980 

1017 

7.00 

23 

850 

1019 

7.60 

24 

610 

1023 

733 

25 

650 

600 

1021 

8.23 

26 

610 

1014 

5.82 

27 

.  .  . 

000 

1023 

7.27 

0.490 

1               28 

970 

1015 

7.05 

I               29 

796 

1017 

5.91 

L^o 

700 

1021 

0.80 

( 
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^ 

UHds. 

Dife*. 

^ 

Sp^Or. 

mt««^^ 

VwneMxM, 

p,o^ 
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Date. 

Bod) 

* 

UrtuA.                                                   1 

weigit. 

Toltiiue, 

Bp.  Of. 

NitTOgen. 

Vtic  Acid. 

F,0„ 

]g&4 
June  10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
90 
21 
^ 
23 

klla 

05S 

1 

040 
1050 
1000 

H90 
1340 
1190 

720 

800 

820 

920      , 

890 

900 

760 

d30 

1017 
1019 
1017 

1021 
1016 
1016 
1026 
1017 
1018 
1014 
1016 
1016 
1018 
1020 

trmm 

7.20 
6.91 
0.86 
7.99 
7.26 
6.90 
6J8 
6.03 
6.37 
0,79 
6.00 

gram 

fnm* 

Daily  average  from 
Oct.  20, 1903 

%u 

1.018 

7.43 

0.516 

1.28 

It  will  be  seen  by  a  study  of  the  analytical  data  that  Dr. 
Underhill  had  ao  average  daily  excretion  of  nitrogen  through 
the  kidneys  from  October  26,  1903,  to  June  23,  1904,  of  7.43  ^ 
grams.  From  October  26  to  April  13,  a  period  of  nearly  six 
months,  the  average  daily  excretion  was  7.81  grams  of  nitro- 
gen, while  from  the  latter  date  to  June  23  the  avemge  daily 
excretion  amounted  to  6.68  gninis  of  nitrogen*  Taking  the 
body-weight  at  65  kilos,  the  lower  nitixjgen  figure  would  mean 
a  metabolism  of  0.102  gram  of  nitrogen  per  kilo  of  body- 
weight,  closely  akin  to  the  figures  obtained  with  the  two 
preceding  subjects. 

An  excretion  of  6.68  grams  of  nitrogen  corresponds  to  the 
metabolism  of  41.75  grauLs  of  proteitl  matter,  while  the  excre- 
tion of  7,43  grams  of  nitrogen  implies  the  metabolism  of  46.4 
grams  of  proteid,  being  less  than  one-half  the  ordinarily  ac- 
cept^ requirement  for  the  healthy  adult. 
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During  tlus  long  period  of  eight  months  the  body-weight 
was  stiitionary,  carrying  with  it  the  assumption  that  the  body 
was  in  a  condition  of  niti-ogen  equilibrium*  It  should  be 
empliasized  in  connection  with  Dr>  Underhiirs  case,  that 
tliroughout  the  entire  period  of  eight  months*  and  more, 
tliere  wns  perfect  freedom  in  the  choice  of  food.  Further, 
it  will  be  noticed  by  a  study  of  the  dietary  made  use  of  in 
the  Uilance  experiments  that  Dr-  Underbill  did  not  reduce 
his  nitrogen  intake  by  any  exclusion  of  meat.  He  practically 
made  use  of  his  ordinary  diet,  sueli  as  he  had  alwiiy*^  been  ac- 
customed to,  but  with  a  decided  diminution  of  the  amount  of 
proteid  food,  accompinied  by  a  gradual  iiaduction  in  the  total 
amount  of  food  consumed  each  day.  His  diet,  therefore,  waa 
in  no  sense  a  vegetable  diet.  Meat  was  conspicuous  in  his 
daOy  food,  but  naturally  in  i-educed  quantities. 

On  February  9  a  nitrogen  balance  was  attempted,  in  winch 
a  careful  comparison  of  the  nitrogen  content  of  all  intake 
and  output  was  made  for  a  period  of  six  days-     By  a  study 
of  the  results  of  this  balance  |^>eriod,  shown  in  the  accom< 
panying  t^ibles,  it  will  be  noticed  that  not  only  was  there 
no  deficiency  of  nitrogen,  but  the  body  was  laying  on  ni- 
trogen at  the  rate  of  0.158  giBm  per  day.     Further,  it  will 
be  observed  that  the  fuel  value  of  the  food  per  day  averaged 
only  a  little  over  2000  calones.     Yet  this  amount  of  food, 
with  its  comparatively  low  fuel  value,  carried  with  it  only] 
8.83  grams  of  nitrogen  per  day.     Upon  tliis  quantity  of  food! 
the  body  was  able  to  maintain  itself ^  with  a  little  nitroget; 
to  spare  and  with  sufficient  fuel  value  in  the  food  to  supplj) 
all   the  enei-gy   i-equired    for  muscular  contmction,   ment 
effort,  and  tlie  maintenance  of  body  temperatum. 
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Tue%dayy  February  9  1904. 

Breakfast  —  Bread  22  grams,  tea  146  grams. 

Lunch.  —  Macaroni  129  grams,  fried  sweet  potato  85.5  grams,  bread  59  g^ams, 

batter  15  grams,  fig  cake  with  wine  sauce  115  grams,  sugar  15  grams, 

coffee  210  grams. 
Dinner.  —  Bread  27.9  grams,  beef  48  grams,  potato  207.5  grams,  butter  19  grams, 

pie  272  grams,  coffee  210  grams,  sugar  10  ^ams. 

Food.  Onuna.  Per  cent  Nitrogen.     Total  Nitrogen. 

Bread    .      22  +  59  +  27.9    =  108.9  X        1.61        =  1.758  grams. 

Tea 146.0  X        0.018      =  0.026 

Macaroni 129.0  X        0.87        =  1.122 

Sweet  poUto 85.5  X        0.28        =  0.240 

Butter  ....    15  + 19    =      84.0  X        0.088      =  0.030 

Fig  cake 115.0  X        0.69        =  0.793 

Sugar   ....    16  +  10    =      25.0  X        0.00        =  0.000 

Coffee  (lunch) 210.0  X        0.099      =  0.207 

Beef 4aO  X        2.64        =  1.267 

Potatoes 207.5  X        0.36       =  0.747 

Pie 272.0  X        0.40        =  1.332 

Coffee  (dinner) 210.0  X        0.15       =  0.315 

Total  nitrogen  in  food 7.882  grams. 

Total  nitrogen  in  urine 7.490 

Fuel  value  of  the  food    .    .    .    2232  calories. 


Wedneidayj  February  10^  1904. 

St  —  Bread  33  grams,  tea  146  grams. 
*^^^ch.  —  Bread  71  grams,  butter  10.5  grams,  apple  fritters  119  grams,  coffee 
p..  210  grams,  sugar  21  grams. 

^^^  Der. — Roast  pork  80  grams,  bread  55.7  grams,  butter  27.8  grams,  cranberry 
sauce  150  grams,  coffee  210  grams,  sugar  21  grams. 

Food.  Onnu.           Per  cent  Nitrogen.  Total  Nitrogen. 

Bread    .      83  +  71  +  55.7    =  159.7  X        1.65       =        2.685  grams. 

Tea 146.0  X        0.075      =        0.109 

Butter.    .    .    10.5  +  27.8    =  38.3  X        0.088      =       0.033 


Apple  frittfirm 1 10.0  X 

Coffee  (lunch)    , 210.0  X 

Sugar    ....    21  +  21     =      42.0  X 

Rf*«st  poFk 80,0  X 

Cranberry  gauue 150.0  X 

CofTee  (dinner) 210.0  X 

Total  nttrog^ri  in  food 
Total  nitrogen  in  nrine 


0.536 
0.331 
0.000 

3.&I0 
0.060 
0231 

7.671  yrami. 
6.140 


Fnel  t&Iq«  of  the  food     ....    1604  calones. 


Tkursdatf^  February  //,  1904- 

Breakfast,  — Brc>ad  38.7  grams*  tea  146  grams* 

Lunch,  —  Bread  97.6  grams,  butter  31.6  grams^  «weet   potato   106.7   graoMT 

upagbetti  B2,5  grams,  peaches  80.4  grains,  cofft^e  210  grams,  aug«r  SI 

grams. 
Dinner.  —  Br^ ad  75  graniH,  butter  21.5  groni«j  matt  beef  110  grama,  lemon  pie 

186.5  grams*  coffee  210  grams,  sugar  2!  grams. 


Food.  Grum.            Fflf  cent  KitrofflCL  Toija  jrurogm. 

Bread    .    3a7  +  97.5  +  75    -  211.2  X  1.76  =  3.996  gram i. 

Tea 149.0  X  0.084  =  0.122 

Butter,    .    ,    31.6  +  21.5    ^  53  0  X  0.0B8  -  0.046 

Sweet  potato      , 108.7  X  0.31  =  0.386 

Spaghetti  .     , 82-6  X  0.47  =  0.387 

FeaclifB 89.4  X  0.09  =  0,080 

Coffee  ([unch) 210.0  X  0.096  =  0.201 

Sugar    .    .    ,    .    21  +  21    ^  42.0  X  0.00  =  0.000 

Boast  beef llfi.O  X  3,00  =  3,4bO 

Lemon  pie ia&.6  X  0.91  =  1.149 

Coffee  (dinner) 210.0  X  0.18  =  0.273 


Totiil  niiri>gen  in  food  ..,.,,..     9.770 
Total  nitrogen  in  urine 


f  uftl  valoe  of  tbe  food 


,.,...    9.770  grJLuii^ 
......    8.020         ^J 

2331  calories.  ^^| 
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Friday,  February  12, 1904. 

Breftkfast  —  Bread  84  grams,  tea  146  grams. 

LtfUnch.  —  Bread  42  grams,  butter  20  grama,  codfish  cake  72  grams,  potato  100 

grams,  custard  100  g^ams,  cofifee  210  grams,  sugar  21  grams. 
I>inner.  —  Bread  46  grams,  butter  26.5  grams,  veal  53  grams,  potato  75  grams, 

lima  beans  50  grams,  apple  dumpling  120  grams,  coffee  210  grams,  sugar 

21  grams. 

Food.  Qnuna.  Per  cent  Nitrogen.  TMal  Nitrogen. 

Bread.    .      84  +  42 -f- 46    =  122.0  X        1.71        =  2.086  grams. 

Tea 146.0  X        0.045      =  0.065 

Butter       .    .    .20  +  255    =      45.5  X        0.088      =  0.040 

Codfish  cake 72.0  X        157        =  1.180 

PoUto 100.0  X        0.41        =  0.410 

Custard 100.0  X        0.83        =  0.880 

Coffee  (lunch) 210.0  X        0.078      =  0.163 

Sugar      ....  21  +  21    =      42.0  X        0.00        =  0.000 

Veal 53.0  X        5.51        =  2.920 

PoUto 75.0  X        0.87        =  0.277 

Lima  beans 50.0  X        0.90        =  0.450 

Apple  dumpling 120.0  X        0.72        =  0.860 

Coflee  (dinner) 210.0  X        0.12        =  0.252 

Total  nitrogen  in  food 9.483  grams. 

Total  nitrogen  in  urine 8.820 

Fuel  value  of  the  food   ....    1785  calories. 


Saturday y  February  13, 1904- 

^^vakfast  —  Bread  85  grams,  tea  146  grams. 

-"'^inch.  —  Bread  57.5  grams,  butter  28  grams,  sweet  potato  100  grams,  coffee  210 

grams,  sugar  21  grams,  quince  105.5  grams,  apple  turnovers  153  grams, 
^inner. ->  Bread  35.5  grams,  butter  11  grams,  peas  70  grams,  roast  beef  50 

grams,  pie  169  grams,  coffee  210  grams,  sugar  21  grams. 

Food.  Onuns.  Per  cent  Nitrogen.    Total  Nitrogen. 

Bread    .   35  +  57.5  +  35.5    =  128.0  X        164        =        2.099  grams. 

Tea 146.0  X        0.033      =       0.048 

Butter  ....    28  + 11    =      39.0  X        0.088      =       0.084 


i 


Coffee  {lunch) 210.0  X  0J5        ^  0.31G 

Sn^r    ....     21  +  21     =      12.0  X  0.00        =  0.000 

Quiuee  .........    10G.5  X  0JH7      =  0.049 

Apple  lurDovcn     .    .    .    .    .    IdS.O  X  OM        =  1.468 

Teas .      70.0  X  0,96        =  0,672 

Ro&ttbeef fiO.O  x  3  22        =  LtilO 

Fie ,     .     .     Ifi'JO  X  0.45J        ^  0,726 

Cbffee  (dmoer) 210.0  X  0.11        =  0.231 

Tatftl  nitrogen  m  food  .,..,._.  7.622  gri 

Total  nitrogen  in  urine .    .  .    ,    .    .    .    .  7.170 

Fuel  value  of  the  f  o<id    .    .  .    ,  2186  catoriei. 


Sundar/^  February  14y  ^904- 

BreakfasL  —  Bread  SI  gramst  tea  146  grams. 

Luncli.  —  Br^ad  70.5  grams,  butter  20  graiuH,  potato  123  grams,  apple  n 

127.5  gratn»,  eoS^o  210  grattiH,  Augjir  21  grAtiier, 
Dinner-*— Bread  20.5  gmnifi,  butter  23  grams,  chicken  10L5  griini«.  potato 

grain E,  Butx'otasli  80  grams,  i;boco1ate  ^^ake  103  grama,  i€e  erea^m 

grmms^  cofEee  210  grams,  sugar  21  grams. 


\ 


Food.  6nm«.        P^r  cent KlIrofocL    TotalNitroe^ii 

Bread    .    31  +  70.5  +  20,6    =    122.0        X         L76        ^        ^136  gr« 

Tea 146.0        X        0,003      =        0.091 

Butter  .,,,    20  +  23    =      52.0        X        0.068      =        0.046 

PoUto 128.0        X        0.41        =        0.504 

Applesauce   .......    127.5        X        0.02S      -        0.037 

Coffee  (lunch) 210.0        X        0.10        =        0.210 

Sugar    ....     21  +  21     =      42,0        X        0,00        =        0.000 
Chiciken     ........     101.6        X        6.06        =        6.160 

Potato 80.0        X        0.37        =        0.296 

Succotnali 80.0         X         0.67         =        0.466 

Chocolate  cake 103,0        X        0.76        =        0772 

Ice  cream 125.8        X        0.58        -        0.720 

Coffee  (dinner)  ......    210.0        X        0.11        =  jmi 

Total  nitrogen  in  food  *.....».  10.656  gn 

TotAl  nitrogen  in  uiine *    «    7,730 

Fuel  YAlue  of  tbe  food    ....    22S1  C4loriet. 
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NITROGEN   BALANCE.— t/iid«rAi«. 


Nitrogen 
Taken  in. 

Nitrogen  in  Urine. 

Output 

Weight  of  Faces  (dry). 

Feb.    9 

7.832  grami 

1.          7.49  grams. 

0.5  grams. 

10 

7.674 

6.14 

11 

9.770 

8.02 

82.0 

12 

9.483 

8.82 

9.5 

13 

7.622 

7.17 

28.0 

14 

10.666 

7.73 

24.0 

108.0  grams  contain 
6.62%  N. 

53.037 

46.37 

+ 

6.715  grams  nitrogen. 

53.037  grams  nitrogen.    62.086  grams  nitrogen. 

Nitrogen  balance  for  six  days        =        +0.962  gram. 
Nitrogen  balance  per  day  =        +0.158  gram. 

Average  Intake. 

Calories  per  day 2068. 

Nitrogen  per  day 8.83  grams. 
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On  June  1,  near  the  close  of  the  experiment,  a  second  nitro- 
gen balance  was  attempted,  with  a  ^'iew  to  seeing  if  under 
the  existing  conditions  of  life  and  activity  it  was  possible  to 
reduce  the  fuel  value  of  the  food,  and  at  the  same  time  dimin- 
ish in  still  greater  measure  the  quantity  of  proteid  food  takea* 
The  results  of  this  trial  are  seen  in  tlie  accompanying  tables, 
where  for  four  days  a  careful  comparison  of  output  and  inUd^e 
is  shown.    It  will  be  observetl  from  these  tables  that  the  aver- 
age fuel  value  of  the  food  per  day  was  reduced  to  1785  calories^ 
and  that  the  avemge  intake  of  nitrogen  was  restricted  to 
6.73  grams  per  day.     The  balance  shown  is  a  minuB  balance, 
although  the  deficiency  per  diem  is   not  large.     It  is  veiy 
obvious  that  both  the  nitrogen  and  fuel  value  of  the  food 
can  be  reduced  considerably  below  the  average  maintained 
during  the  period  of  the  first  balance^  but  not  to  the  degree 
attempted  in  the  second  balance,  and  secure  nitrogen  or  body 
equilibiium.     It  will  be  noted  in  this  last  nitrogen  btdance, 
that  the  average  daily  output  of  nitrogen  through  the  urine 
amounted  to  6.46  grams,  while  the  average  nitrogen  intake 
was  6.73  grams.     The  fuel  value  of  the  food,  however,  aver- 
aged only  1785  calories  per  day*     It  is  quite  evident,  if  the 
non-nitrogenous  food  had  not  been  reduced  quite  so  much, 
that  a  plus  nitrogen  balance  woidd  have  been  obtained.    Still 
it  is  obvious  that  under  the  conditions  of  life  and  activity,^..—    ^~ 
this  subject  needed  to  metabolize  only  about  40  gmms  o 
proteid  per  day,  with  the  total  fuel  value  of  his  food  equal 
about  2000  calories,  in  order  to  secure  both  body  and  nitn^e 
equilibrium.     Here,  again,  we  have  an  illustration  of  the  poi 
sibility  of  physiological  economy  which  shows  itself  in  a  re — 
duction  of  the  daily  pmteid  food  more  than  50  per  cent,  wit 
a  reduction  of  the  no n -nitrogenous  food  fully  30  per  cent,  aui 
with  maintenance  of  health,  strength  and  vigor  equal,  if  m 
superior,  to  that  which  the  subject  has  ever  experienced- 
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Wednesdai/,  June  i,  1904. 

Breakfast.  —  Champagne  wafer  21.5  grains,  tea  146  grams,  sugar  16  grams. 
Dinner. — Bread  67.4  grams,  butter  16.1  grams,  beefsteak  66.5  grams,  potato 

128  grams,  asparagus  103.6  grams,  tea  146  grams,  sugar  15  grams, 

banana  88.6  grams. 
Supper. — Bread  16.7  grams,  butter  11.8  grams,  banana  and  nuts  106  grams, 

crullers  90.2  grams,  coffee  145  grams,  sugar  16  g^ams. 

Food.  Onmt.  Per  cent  Nitroc^en.    Total  Nitrogen. 

Champagne  wafer 21.5  X        0.64        =  0.138  gram. 

Tea 146.0  X        0.016      =  0.022 

Sugar    .    .     16+15+16    =      45.0  X        0.000      =  0.000 

Bread    .    .    .    67.4  +  16.7    =83.1  X        140        =  1.212 

Butter  .    .    .    16.1  +11.8    =      26.9  X        0.10        =  0.027 

Banana 83.6  X        0.28        =  0.192 

Beefsteak 66.6  X        4.72        =  2.620 

Potato 128.0  X        0.32       =  0.410 

Asparagus 103.6  X        0.35       =  0.862 

Tea 1460  X        0.033      =  0.048 

Crullers 90.2  X        104        =  0.938 

Banana  and  nuto 106.0  X        0.69        =  0.731 

Coffee 146.0  X        0.060      =  0.087 

Total  nitrogen  in  food 6.787  grams. 

Total  nitrogen  in  urine 6.960 

Fuel  value  of  the  food    ....    1913  calories. 


Thursday,  June  2, 1904. 

^^reakfiut. — Bread  30  grams,  tea  146  grams,  sugar  16  grams. 

-^^inner.  —  Clam  chowder  270.6  grams,  bread '64  grams,  butter  14.6  grams,  lobster 

86.5  grams,  Saratoga  chips  15  grams,  caramel  custard  79  grams,  tea  146 

grams,  sugar  16  grams. 
Supper.  —  Bread  35.2  grams,  butter  18.8  grams,  pineapple  148.7  grams,  crullers 

84.8  grams,  tea  140  grams,  sugar  16  grams. 

Food.  Qruns.  Per  oent  Nitrogen.  Total  Nitrogen. 

Bread 30.0  X        146        =  0.438  gram. 

Tea 146.0  X        0.046      =  0.066 

Sugar  .    .     15  +  16  +  15    =  45.0  X        0.00       =  0.000 


Brewi  .  .  .  64  +  36.2  =  9QJ^ 
Butter  ,  .  .  M.6  +  13,S  =  3M.3 
Clam  cliowder    .    .    ♦    ♦    ^    .    270-5 

Lobster      .    .    , 36J 

Saratoga  chipi  ...,.,  15.0 
Caramel  custard     ,    .    ,    .    *      70,0 

Tea 146.0 

TcA 140.0 

Pineappli? H8J 

Cnilleri 84.8 

Total  nitrogen  in  food 
Totftl  [iiirog£;n  in  urlno . 


Fridatf,  June  J,  1904, 

Breakfk»t.  —  Bread  SI  p'amflf  tea  146  grams. 

Dinner.  ^  Fried  ham  61  grams,  asparagua  124.2  gramt,  bftked  potato  B&  [ 

bread  29  grams,  butter  23.5  gr^ms,  tea  140  grams,  sugar  15  grams,  pine- 

applo  74^8  grams. 
Supper.  —  Bread  M  grams,  butler  17.B  grama,  pineapple  1^.5  graiiu,  toiaatQ 

1S2.5  grama,  cup  c&ke  121  grams^  tea  140  grams^  sugar  15  grams. 


Bread    .    .    31  +  20  +  M    =      94.0 

Tea ,    .    ,  146.0 

Fried  ham      ....,.,      dLO 

Asparagus ,  124.2 

Baked  poUto S5.0 

Butter  .    *    ,   23.5  +  17.8    =      41.3 

Tea  . 140.0 

Sugar    ....    15+15    ^      30.0 

Pineapple.    .74.8+158.5    =  233.3 

Tea 110.0 

Tomato 132.5 

Cupc&ka 121.0 

Total  nltrogv'fi  in  food 
Total  nitrogen  in  atine 


Per  ooal  If  ItrofSD. 

Total  Hitrflcm.     J 

X        1.44 

^=. 

1.864  gram«. 

X        0.030 

= 

0.O67 

X        4J0 

= 

2.98& 

X        0.50 

= 

0.621 

X        0.65 

= 

0.468 

X        0.10 

^ 

0.041 

X      o-oa? 

= 

0.03S 

X        0.000 

= 

0.000 

X        0.065 

= 

0.1fi2 

X        0.064 

^ 

0.07a 

X        0.150 

— 

0.199 

X        0.85 

— 

1.029 

7n^  arAwnm 

7,aoo 

FuaL  value  of  the  food    ,    .    «    .    2011  calorJ«t, 
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UNDERBILL. 
Saturdat/y  June  J^  190^. 


Bretkfkit.  —  Bread  82  grams,  tea  140  grams. 

Dinner.  —  Hash  138  grams,  peas   161.6  grams,  bread  61.4  grams,  butter  16.1 

grams,  castard  160  grams,  sugar  16  grams,  tea  140  c^ms. 
Sapper.  —  Bread  62.6  grams,  butter  17  grams,  tea  140  grams,  sugar  16  grams. 


Food.  Qnuna.  Par  cent  Nitrogen.    Total  Nitrogen. 

Bread 82.0  X        144       =  0.461  gram. 

Tea 140.0  X        0.021      =  0.029 

Hash 188.0  X        160       =  1.996 

Peas 161.6  X        104        =  1.676 

Bread    .    .    .    61.4  +  62.6    =    128.9  X        147        =  1.821 

Butter  .    .    .    .16.1  +  17    =881  X        0.10       =  0.088 

CusUrd 160.0  X        0.78        =  1.170 

Sugar    ....    16  +  16    =      80.0  X        0.00       =  0.000 

Tea 140.0  X        0.038      =  0.046 

Tea 140.0  X        0.080      =  0.042 

Total  nitrogen  in  food 7.178  grams. 

Total  nitrogen  in  urine 6.780 

Fuel  value  of  the  food    ....    1297  calories. 
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NITROGEN  BALANCE.— C;ii<fer*ta. 


Nitrogen 
Takimin. 

Output. 
Nitrogen  in  Urina.    Weight  of  Faces  (dry). 

June  1 

«.787  grams 

6.96  1 

g[rams. 

10  grams. 

2 

e.oeo 

6.81 

10 

3 

7.024 

7.30 

26 

4 

7.178 

6.78 

61  grams  contain 
6.81%  N. 

27.044 

nitr 

25.86 

+ 

2.963  grams  nitrogei 

27.044  grams 

ogen. 

28.813 

grams  nitrogen. 

Nitrogen  balance  for  four  days 

= 

-1.76  grams. 

Nitrogen  balance  per 

day 

= 

-0.442  grams. 

Average  Intake. 

Calories  per  day 1786. 

Nitrogen  per  day 6.78  grams. 


Dr.  Arttiur  U  Dean,  Instructor  in  Plant  Physiology  in  the 
ShefiSeld  Scientific  School,  twenty-five  years  of  age^  and 
weighing  64  kiloa,  likewise  became  a  subject  of  study  in  this 
investigation.  He  is  a  man  of  strong  physique,  and  n^  an 
undergraduate  student  at  Harvard  Uiiiveraity  trained  for  vari- 
ous athletic  events.  He  began  on  the  expenment  October  IB, 
1903,  and  continued  until  April  3,  1904,  From  October  13th 
to  October  27  he  followed  his  usual  dietary  habits,  simply 
reducing  in  some  measure  the  amount  of  food  conjiumed* 
I>uring  this  period  of  fifteen  days,  the  average  excretion  of 
nitrogen  per  day  through  the  kidneys  was  about  12  grams. 
On  the  28th  of  October  he  began  to  reduce  in  still  greater 
measure  the  amount  of  pr<iteid  food  eaten,  and  gradually 
diminished  the  extent  of  his  proteid  metabolism,  although  not 
to  the  same  degree  as  the  preceding  subjects.  He  had  full 
freedom  of  choice  in  the  character  and  quantity  of  his  diet*  but 
bis  food  was  characterized  by  a  predominance  of  vegetable 
matter,  with  an  almost  complete  exclusion  of  meat 

For  a  period  of  nearly  six  months,  or  more  exactly,  from 
October  28  to  April  3,  the  average  daily  output  of  nitrogen 
thiough  the  kidneyR  amounted  to  8.99  grami*,  while  the  aver- 
tgr^  daily  output  of  uric  acid  was  0.386  gram.  This  daily 
^cretion  of  8-99  grams  of  nitrogen  inijilies  a  metabolism  of 
^*18  grams  of  proteid*  This,  to  be  sure,  means  a  reduction 
^  pi-cteid  metabolism  of  about  50  per  cent,  as  compared  with 
ift  ^oit  and  other  standards,  but  does  not  show  an  economy 
itia.1  to  that  practised  by  the  preceding  subjects.  It  is  to  be 
*t^c3,  however,  in  Dr*  Dean's  case,  that  the  body -weight  did 
**•  show  at  any  time  in  the  experiment  a  tendency  to  dimin- 
^'  In  fact,  all  thitjugh  the  exi>eriment  his  body-weight  was 
Jj^tile  higher  than  at  the  beginning. 
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1704      1 

29 
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.   9.29 

0.398 

1.09 

30 
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6 
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8 
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9 
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10 
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12 
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IM 

18 
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^0 
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16 
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64.6 
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. 
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17 
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18 
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Urine. 

^>^'           w^ 

\gii 

Volume.         fi, 
IMhoun.         °I 

kOi 

Uric  Acid. 

P.O.. 

1903               1 

dlM 

C.C. 

gnuiu 

gram 

grams 

Nov.  21 

1310             1 

016 

;             9.27 

0.378 

1.75 

22 

720            1 

026 

8.42 

0.415 

23         ( 

J4.7 

900 

.  , 

daily  av. 

24 

1520 

25 

1096 

26 

710 

.  . 

I    822 

0.322 

1.74 

27 

.  . 

700 

daily 

daily 

28 

1140 

average 

average 

29 

.  . 

1200 

J 

80 

820 

,  . 

Bee.    1 

.  . 

1335 

. 

2         ( 

34.6 

940 

3 

.  . 

970 

. 

8.15 

0.862 

1.68 

4 

.  . 

1240 

. 

I             ^ 

.  . 

1190 

. 

6 

.  . 

720 

7 

1160 

8 

960 

/             ^ 

.  . 

860 

/             '^ 

.  . 

936 

9.12 

0.342 

2.11 

/              ^^ 

946 

/               ^2 

,  , 

1426 

^                 13 

34.3 

1065 

14 
16 

.  . 

770 
790 

9.08 

30 

.  .  . 

1230 

lor 

81 

66.1 

1525 

102( 

1904 

^^.        1 

1010 

102 

8.60 

0.876 

1.80 

2 

.  .  . 

1270 

102( 

3 

.  .  . 

1230 

102( 

3 

4 

.  .  . 

820 

,  . 

6 

.  .  . 

1426 

101 

6 

.  .  . 

1100 

102 

7 

.  •  . 

1025 

102 

1            8.42 

0.338 

1.76 

8 

.  .  . 

760 

.  . 

9 

14rj0 

101 

i                ^^ 

60.8 

1410 

101 

L^^_ 

1030 

101 

7            8.51 

0.428 

^^^^^^^^R^^^^^Di^^^r 
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■ 

UtfalB. 

^1 

Dftte 

flody- 

J 

34  boon. 

Rp.  Or, 

Nitro|feii. 

tTHc  Add. 

no,. 

19CH 

kilM 

C.B» 

glWM 

Cnu 

«naa 

Jan,    12 

66.0 

830 

1023 

H 

13 

790 

1025 

1 

14 

1070 

1020 

8.61 

0.^8 

■ 

16 

laoo 

925 

1019 
1026 

dAlly 

diuir 

^M 

17 

1100 

1028 
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average 

^^^1 

18 

850 

1026 

^^H 

19 
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101& 

1 

20 
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1020 

I 

81 

1270 

1020 

8,28 

.  .  * 

1 

22 

980 
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1 

23 
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-  .  . 

1 

24 
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H 

25 
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H 

m 
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.  -  . 

1 

27 
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. 

■ 

28 
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1.67 
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29 
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' 
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13 
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14 
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Urine. 

^    ^ 

S2 

r- 

'^         Volume. 
24  boon. 

Bp-Gr. 

mtrogen. 

Uric  Add. 

PA. 
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gnuiu 
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1420 

20 

, 
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•  •  • 
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. 
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. 
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. 
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/                « 

. 
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, 
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9 

840 

10 
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11 
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12 
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18 
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14 

746  . 

15 

. 
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16 
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17 
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.  .  . 

18 

1890 

19 

795 
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[M.< 

)             840 

21 

720 

22 

970 

28 

1200 

24 

845 
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25 
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20 

, 

1180 

27 

, 

1760 

L 

28 

• 

820 

9.59 
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Dit«, 

Urlae. 

Valuffia. 

1 
8p.  Gr. 

Ntlroe«ii. 

UrieAeid. 

^tOs 

19W 

Mar.  20 

30 

31 

Apr-     I 

2 

3 

05.0 

7J0 

uoo 

770 
1260 
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330 

\     9.50 
d»ily 
ATemge 

gnaa 

0.409 
dmilf 

frtJM 

Daily  avems^e  froiii 
Out  2a  !903 

1035 

1031 

BM 

0-386 

173 

Ou  Febnmry  9,  a  nitrogen  balance  was  attempted,  wheE 
for  a  period  of  six  days  a  careful  comfjarison  of  intake  and 
output  of  nitrogen  was  made.     The  resultt*  show  tliat  while 
during  this  period  of  six  days  52.999  grams  of  nitrogen  were 
ingested^  there  was  an  output  through  the  nrine  and  ffeces  of 
61.13  grams  of  nitrogen,  thus  indicating  a  minus  balance  for  tliis 
period  of  1,355  gnimn  of  nitmgen  per  day*     The  average  daily 
intake  of  nitrogeti  was  8,83  gmmB.     The  average  daily  output 
of  nitrogen  through  the  kidneys  was  8.77  gmms,  being  0*22 
gram  less  tlian  the  average  daily  excretion  through  tlie  kidneys 
for  the  six  montlis'  period-     The  fuel  value  of  the  food  for  this 
period  averaged  2529  calories  per  day.     The  iiitixigeu  balance, 
however,  is  so  strikingly  a  minus  balance  that  we  are  forced  to 
conclude  tlie  above  quantities  of  food  were  not  qmte  suSicient 
to  meet  the  needs  of  the  body  under  the  tlien  existing  condi- 
tions.   Still,  the  fact  that  tlie  body-weiglit  during  Hie  eutii^e 
period  of  six  months  showed  no  tendency  downward  implieis^ 
that  during  this  longer  period  the  body  must  liave  been  essen-- 
tially  in  nitrogen  equilibrium,  under  conditions  whereby  there^ 
was  a  metabolism  of  only  56  grams  of  proteid  per  day*     A* 
before  stated,  this  means  a  physiological  economy,  as  con— 
trasted  with  existing  stiindards,  of  about  50  per  cent  in  pro-- 
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teid  food.  So  far  as  was  to  be  seen»  the  bodily  strength  and 
vigor  of  the  subject,  Hke  his  body-weight,  were  fully  main- 
tained uuder  the  restricted  diet,  but,  for  some  reason,  he  did 
not  apparently  take  as  kindly  to  a  reduction  of  proteid  food, 
and  did  not  accomplish  so  great  a  lowering  in  the  rate  of  pro- 
teid metabolinm. 

f'ollowiiig  are  the  data  of  the  balance  experiment : 


DEAN. 


Tu€6daf/^  Febmarff  9, 1904* 


^       toLio^ 

H  Bre«kfAit.  —  Coffee  2t0  gminfl,  bread  38.5  gramfl,  oatmeal  127  grams,  cream  02 
I  gram  I,  sugar  2U  grama. 

H   L.Qt)ch, — Bread  6S>6  grams^  buttor  12.5  grams^  potato  165  gramfl,  consomme 
H  IfiO  grama,  aCewed  tomato  100  grams,  coffee  210  grniOB,  engar  20  grami, 

"  pudding  Bfi  grama. 

I^intier.  —  lioaat  beef  175  grartif ,  potato  177  grams,  bread  39.1  grams,  butter 
12  graiDs,  wtting  beftne  110  grama,  apple  pie  2^i7,6  grams. 


Coffee ,    .  210.0 

Bread    38.6  +  63.6  +  30*1    -  Hl.l 

Odtmeal    ........  127,0 

CreJim  ....,,.*.      92.0 

Butter       ...  12.6  +  12    =      24.6 

Potato  ,,.......  165.0 

<Jon«omm^     .    .    «     ^    .    .    .  16Q0 

"Tomaio     ....**.,  100.0 

S^Qgar    .     .    .     .    20  +  20    =      40.0 

Padding  ...,...*  85.0 
:RoMtbeef     .»..,..       17.5 

iFouto 177.0 

String  beam 110^0 

^pplc  pie 237.d 

«ofiee  .*.,.,,..  210.0 

ToUl  nitrogen  in  food  . 

Total  nitrogen  In  urine 


Total  KitrogcD. 

0,210  grama. 

to  IS 

0.812 

0.368 

0.021 

0.434 

0.670 

0.207 

0.000 

0.6S6 

0.462 

0.637 

0.286 

1  164 

0.208 
.     7.888  Krams, 
.    a640 


Fuel  TAltie  of  tbe  food    ,    .    .    .    2676  caloriei. 


gmmv,  oAtnu'«l  155  grams. 

Lmidu  —  Bread  77  irrams*  butier  14.&  grams,  appte  Mcter»  19S.5  gimmt,  coffee 

21Q  pamft,  augmr  20  grami. 
Dinner.  —  Bread   9Z  |in-an]»,  b niter  20  gr^rn^f  craoberrtet  150  gratnat  bak^ 

beans,  150  grams,  coSee  210  grams,  sugar  32  granu. 

Food.  QiKBL  Mr  «Bi  KitxofAii.  Ibtel  NltfcfFm, 

Coffee  ....,,...    210.0        X        O.IS        -  0^a2  grao]*. 

Bread   .     .Sl.8  +  77  +  82    =     190,8        X        LS5        =  3.148 

Creaoi 60.0        X        Ml        -  0^2Z6 

Sugar    .     .    lO  +  iOf  aa    =      9(2.0        X        0.00        ^  0.000 

Oatmeal    ........     155.0        X        0.60        —  0,030 

Batter  .    .    .      U.6  +  30    =      34.5        X        0.088      =  0.0^ 

Fritters l(Ki.5        x        0.45       =  0.870 

Coffee 2100        X        0 11        =  0:231 

Cranberries   .......    160.0        X        0.01        =  0.060 

Baked  beans      ,.-...    1500        X        IM       -  2.100 

Coffee  .    -    . 210.0        X        0.11       ^  0  231 

Total  nitrogeii  in  food  ........  8,067  grams. 

Total  tiitrogefi  m  urine 8.290 

Fufl  raloe  of  the  food    .    .    .    2145  caloiwa. 


TkuTBdatf^  Ftbruarg  11^  1904. 


Breaklait  —  Bread  40  gram^,  oatmeal  185^7  grams,  ci«am  64  grmmt,  coff«e  210-^ 

gtams,  sugar  35  grams. 
IfUndi.  —  Bread  111.8  gmmi,  butter  40.5  gnum^  tweei  potato  28T   gnms.^ 

peach  pre»erTe  10&,3  grama* 
Dinner.  —  Tomato  puree  99  gtmms,  bread  &L5  grams,  butler  21M  grmma,  bean^ 

138  grams,  lemon  pie  155  gram»,  coffee  210  grams,  sugar  21  gr^mi.  ] 

i 


Bread    .49+ 111.8+ M.&    ^    S5&,S 

Oatmeal 1M.7 

Cream ,    .    .    .      USi 
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Coffee 210.0  X  0.096     =  0.201 

Sugar   ....    36  +  21    :^      66.0  X  0.00       =  0.000 

Butter  .    .    .  40.5  +  21.6    =      62.0  X  0.088      =  0.064 

Sweet  poUto 287.0  X  0.31        =  0.889 

PeAch  preserve 109.8  X*  0.09       =  0.098 

Tomato  pur^ 99.0  X  0.83        =  0.326 

Beaot 138.0  X  1.30       =  1.794 

Lemon  pie 166.0  X  0.61        =  0.946 

Coffee 210.0  X  0.13       =  0.273 

Total  nitrogen  in  food 10.102  grams. 

Total  nitrogen  in  urine 8.660 

Fuel  Talue  of  the  food    ....  2864  calories. 


Friday^  February  1%^  190J^ 


^: 


^^^Kast  —  Oatmeal  192.3  grams,  cream  76.6  grams,  bread  41.6  grams,  coffee 
210  grams,  sugar  20  grams. 
^:h. — Bread  64.1  grams,  butter  14  grams,  fish  cakes  60  grams,  potato  200 
[^^  grams,  custard  107.8  grams. 

c^er.  —  Bread  60  grams,  butter  16  grams,  lima  beans  100  grams,  potato  160 
grams,  apple  dumpling  269  grams. 

Food.  Onuns.  Per  oent  KitrogoD.  Total  Nitrogen. 

Oatmeal 192.3  X        0.62       =  0.999  grams. 

Cream 76.6  X        0.60       =  0.377 

Bread  .   41.6  +  64.1  +  60    =  166.7  X        1.71        =  2.838 

Coffee 210.0  X        0.11      .=  0.231 

Sugar 20.0  X        000       =  0.000 

Butter  ....    14  + 16    =      29.0  X        0.088      =  0.026 

Fishcakes 60.0  X        167        =  0.942 

Potato 200.0  X        0.41        =  0.820 

Custard 107.3  X        0.83       =  0.890 

Lima  beans 100.0  X        0.90       =  0.900 

PoUto 160.0  X        0.87        =  0.666 

Apple  dumpling 269.0  X        0.72       =  1.864 

Total  nitrogen  in  food 10.486  grams. 

Total  nitrogen  in  urine 9.930 


Fuel  Talue  of  the  food   •    .    ,    .    9863calorie9« 


\ 
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Saturdai/y  February  I3^  100^. 


Break ffist — Oatmcyal  ITiO  i^rfitns,  crenm    t2  grmms,  sugar  31  gnint,  breftd  31 

grAm«,  coffee  210  ^ranis. 
Lunch.  —  Bread  3  grains,  »wcet  potato  222  irmms,  butter  17  gT*m«r  qnince 

prp»t?r¥e  81.5  RTains,  apple  turnorer  151  6  gram*. 
Dinner— -  Potato  176  gram«,  hreafl  62  grams,  butter  16  gramij  peaa  100  grams, 

apple  pie  177  i^ams,  coflfee  210  grains^  augar  21  grama. 


Food-  Gruiu. 

Oatmeal 150.0 

Cream ,     .  420 

Sugar    ....    31  +  21    =  62.0 

Btead    .     .      31  +  36  +  6^    =  129.0 

Coffee aiO.O 

Sweet  potatii      ,,,...  ^2.0 

Butter  ....     17  +  15    =  S2.0 

Quince  prcserv^ti      .     .     .     .     .  81 6 

Apple  turnurer 164.6 

Potato 176,0 

Peaa      ,    , 1000 

Apple  pie 177.0 

Coffee 210.0 

Total  nitrogien  m  food  . 

Total  nitrogen  in  urine 


Per  cent  Nllngai, 

Total  mtnif^ 

X         0.43 

= 

0.645  gram  I 

X        050 

= 

0.210 

X        0.00 

=: 

0.000 

X         164 

:= 

2.115 

X       0.11 

= 

0.231 

X        0.37 

= 

0821 

X      om^ 

— 

0028 

X        0.047 

= 

0.0»S 

X        0.!^6 

= 

Lias 

X        0.37 

;= 

0,fi47 

X         0.96 

= 

0.91M) 

X        0.43 

= 

0.761 

X        O.ll 

= 

0.231 

.... 

• 

.    8.170  inums 
.    8,870 

Fuel  value  of  tlie  food    .    .    .    ,    3606  caloriet. 
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Sunday^  February  l.j^  1904. 


Breakfast  —  Quaker  oats  150  grams,  bread  42.5  grams,  coffee  210  grams,  sugar 

31  grams,  banana  88.2  grams,  cream  87.6  grams. 
Lunch. — Bread  87.8  grams,  butter  28.7  grams,  potato  210  grams,  apple  sauce 

116.5  g^ams. 
Dinner.  —  Bread  51.5  grams,  butter  12.2  grams,  sugar  21  grams,  potato  150 

grams,  succotash  100  grams,  chocolate  cake  122.5  grams,  Tanilla  ice 

110.7  grams. 

Food.  Orama.  Per  cent  Nitrogen.  Total  Nitrogen. 

Quaker  oaU 150.0  X        0.46        =        0.690  grams. 

Bread     42.5  +  87.3  +  51.5    =    181.3  X        1.75        =        3.172 

Coffee 210.0  X        0.11        =        0.281 

Sugar   ....    31+21    =      62.0  X        0.00       =        0.000 

Banana 88.2  X        0.20        =        0.176 

Cream 87.6  X        0.60       =        0.438 

Butter  ....  28.7  +  12.2  =     40  9  X        0.088      =        0.035 

Potato 210.0  X        0.41        =        0.861 

-A^pple  sauce 116.5  X        0.029      =        0.033 

^outo 150.0  X        0.37        =        0.555 

Smaccotash 100.0  X        0.57        =        0.570 

<^i^ocolatecake 122.5  X        0.75        =        0.918 

"V^^nillaice 110.7  X        0.58        =        0.642 

Total  nitrogen  in  food 8.821  grams. 

Total  nitrogen  in  urine 8.330 


Fuel  value  of  the  food    ....    2685  calories. 
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NITROGEN  BALANCE.  — Z)e(m. 


Nitrogwi 
Taken  in. 

Outpoi. 
Nitrogen  in  Urina.    Weigbt  of  ABoee  (diy) 

Feb.  0 

7.888  grams. 

a64] 

gn»ms. 

10 

8.087 

8.20 

.  .  . 

11 

10.102 

8.66 

ISgrami. 

12 

ia4d6 

0.03 

18 

13 

ai70 

8.87 

80 

14 

a82i    * 

8.83 

_68 

174  grmine  oonUin 
4.00%  N. 

62.909 

62.61 

+          8  62  gnuns  nHroge*^ 

62.090  grmms  nitrogen. 

61.13  grmme  nitrogen. 

aix  < 

iajt 

=       -8.181  gnuDt. 

NiUogei 

a  iMdanoeper 

dMJ 

=       -1.865  gnmt. 

Ciloriet  per  day 2680. 

Nitrogen  per  daj &8S 


i 
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Mr.  Geoi;ge  M  Beers,  Clerk  in  the  Treasurer's  office  of  the 
lefiield  Scientific  School,  becume  a  subject  of  atudy  in  Janu- 
)r,  1903.  Mr.  Beers  was  thuty-eight  years  of  age,  and  had 
jraya  enjoyed  fairly  good  healtli,  altliough  of  somewhat  fi-ail 
ysique.  His  occupation  lias  always  l>een  indoor  work  as 
iountiint,  etc-  His  body -weight  Wivs  61  kilas, 
Mr.  Reri^  came  to  the  wTiter  for  advice  as  to  possible  ways 
improving  his  general  health,  and  when  it  was  learned  that 
waa  in  the  habit  of  eatiiig  large  amounts  of  meat,  the  sug- 
Ition  was  made  to  him  that  it  might  be  wise  to  ascertain  the 
ect  of  a  diminished  quantity  of  proteid  food,  and  m  a  result 
this  advice  Mr.  Beers  began  trj  cut  down  the  amount  of 
mt  consumed  daily.  The  effect  of  this  abstention  from 
sat  was  8o  noticeable  that  voluntarily  all  meat  waa  with- 
awn  from  his  diet.  With  this  clmnge  in  dietary  habits  there 
toe  about  a  loss  of  body-weight,  wliich,  however,  was  soon 
gained. 

Commencing  with  May  14,  1903,  the  amount  of  nitrogen 
Cmted  from  the  kidneys  was  determined  from  time  to  time, 

♦  not  each  day,  since  it  was  very  soon  found  that  Mn  Beers 
^*ved  great  regularity  in  his  dietiiry  habits,  and  a  corre- 
CLding  regularity  in  the  composition  of  the  output  This 
J*-larity  was  due  in  lai-ge  measure  to  the  fact  that  the  sub- 
became,  for  the  time  at  least,  pi-actically  a  vegetarian. 

*  beneficial  effects  noted  in  his  own  experience  with  absten- 

•  from  meat  led  to  his  voluntarily  excluding  it  from  his 
^  diet,  so  that  from  Januarj^  1903,  to  June,  1904,  the  sub- 
t^mctieally  tasted  meat,  fish,  or  eggs  on  only  four  occasions, 
i^ly,  the  26th  day  of  November,  1903,  May  19,  20,  and  21, 
i,     Witli  this  limitation  to  a  vegetable  diet  and  withreg- 

*  methods  of  living,  the  nitrogenous  waste  material  was 
^d  to  be  constant  \*ithin  very  narrow  limits.  Emphasis, 
^^ver,  should  be  laid  upon  the  fact  that  there  was  no  pre- 
t^tion  of  diet,  but  perfect  freedom  of  choice,  although  this 
l^je  was  limited  wholly  to  vegetable  and  cereal  foods. 

^e  accompanying  tables  give  the  output  of  nitrogen,  uric 
l^  etc,,  through  the  kidneys  for  various  dates  between  May 


M^ 
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14, 1903,  and  June  15, 1904.  Scrutiny  of  these  tables  shows 
that  the  average  daily  output  of  nitrogen,  so  far  as  the  data 
show,  amounted  to  8.58  grams.  This  indicates  an  average 
daily  metabolism  of  53»62  grams  of  proteid  material 

Likewise  noticeable  is  the  perfectly  steady  body-weight 
tliroughout  this  whole  period  of  time,  while  the  low  level  of 
8,5  grams  of  metaboUzed  nitrogen  testifies  to  an  economy  in 
the  use  of  proteid  food,  which  indicates  that  in  this  subject  at 
least  the  neecb  of  the  body  for  proteid  food  could  easily  be 
met  by  an  amount  equal  to  about  one-half  that  called  for  by 
the  Voit  and  similar  standard  dietaries^ 
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Urine. 

wdght. 

JBte. 

Volume. 
24  boon. 

Bp.  Or. 

Nitrogen. 

Uric  Acid. 

P,0.. 

1901 

kflM 

CO. 

granu 

gram 

grams 

ay  14 

61.1 

940 

1020 

8.23 

0.330 

1.82 

n,     8 

920 

1014 

6.40 

0.874 

1.47 

18 

61.1 

740 

1026 

8.74 

0.876 

1.61 

14 

.  .  . 

780 

1024 

8.87 

.  .  . 

.  .  . 

16 

.  .  . 

970 

1018 

8.90 

0.874 

1.04 

16 

.  .  . 

1366 

1014 

9.09 

17 

.  .  . 

1296 

1013 

8.86 

.  .  . 

18 

.  .  . 

1400 

1013 

7.66 

0.847 

1.67 

20 

61.1 

1304 

1014 

8.14 

0.328 

1.44 

21 

.  .  . 

1610 

1012 

7.97 

.  .  . 

22 

.  .  . 

1460 

1012 

8.26 

0.388 

1.96 

23 

1180 

1013 

7.86 

.  .  . 

24 

.  .  . 

1060 

1019 

8.46 

•  •  . 

26 

.  .  . 

1276 

1016 

8.26 

0.376 

1.74 

26 

.  .  . 

1390 

1014 

7.34 

.  .  . 

27 

61.4 

1000 

1020 

7.60 

0.344 

1.38 

»T.  21 

61.4 

670 

1026 

8.72 

22 

.  .  . 

926 

1017 

8.21 

0.336 

1.28 

23 

.  .  . 

686 

1027 

8.36 

.  .  . 

24 

.  .  . 

886 

1023 

8.02 

0.864 

26 

.  .  . 

800 

1026 

7.92 

.  .  . 

26 

.  .  . 

1096 

1020 

10.77* 

0.864 

1.68 

6 

61.4 

1110 

1018 

8.99 

0.824 

7 

.  .  . 

660 

1024 

8.16 

0.278 

1.29 

8 

.  .  . 

710 

1020 

7.88 

9 

.  .  . 

910 

1023 

8.73 

.  .  . 

0 

.  .  . 

890 

1020 

aoi 

0327 

1.21 

1 

.  .  . 

876 

1017 

7.61 

•  .  . 

? 

... 

480 

1029 

6.77 

... 

t 

.  .  . 

680 

1023 

8.00 

0.398 

.  .  . 

766 

1022 

8.36 

1360 

1017 

9.22 

61.4 

990 

1020 

8.79 

... 

.  .  . 

835 

1024 

8.47 

0.864 

.  .  . 

780 

1020 

8.06 

.  .  . 

790 

1022 

8.10 

0.882 

.  .  . 

860 

1023 

8.46 

0.366 

Turkey  eaten  on  this  day. 
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^ 

n 

Uriue. 

Date. 

Body- 
weight. 

8p.  Gr. 

FlCi^vai. 

UiicA«i*L 

l*^i. 

1001 

kilo- 

CO. 

giamA 

gnm 

flU 

Feb,   10 

et,4 

860 

1024 

8.57 

0.22S 

n 

6L4 

750 

1022 

8.56 

0.362 

12 

61.4 

mh 

1020 

a46 

0.368 

13 

6L4 

ftlO 

X027 

8.76 

0.426 

LJ 

U 

60J 

730 

1025 

8.28 

0.363 

W 

Apr.  18 

01,5 

010 

1026 

7.69 

^ 

19 

015 

870 

1020 

9,87 

1 

m 

G1.6 

yy6 

1019 

8.87 

1 

21 

015 

705 

1024 

8,26 

0.305 

I 

22 

615 

1090 

1010 

9.02 

d»ily     ' 

i 

2a 

61J 

970 

1022 

8.44 

average 

/ 

24 

mM 

810 

1021 

7.S0 

1 

26 

6L6 

860 

1018 

694 

1 

26 

61.6 

62«i 

1024 

7.11 

1 

28 

i  .  , 

460 

1027 

8.58 

0,091 

1 

29 

.      »      w 

660 

105J6 

9,52 

'"    / 

30 

.  ^  . 

126a 

1018 

10.20 

1 

May     1 

*   «   . 

1060 

1017 

8,71 

2 

«   <   « 

610      ' 

1026 

846 

^       w      w 

, .  - 

3 

*   .   ■ 

060 

1022 

8.70 

«    «    « 

,  *  - 

4 

01.5 

870 

1010 

8.51 

*    .   * 

6 

61.3 

610 

1026 

8.31 

*    *   . 

6 

61,3 

665 

1020 

8.72 

7 

.  .  * 

080 

1025 

8,63 

8 

00.8 

400 

1020 

7.00 

9 

6U3 

560 

1020 

7.59 

.   0.366 

.  *  * 

10 

.  *  > 

705 

1025 

7J8 

11 

»  *  » 

780 

1026 

8.28 

12 

.  ,  . 

800 

1025 

9.30 

IC 

,  .  . 

716 

1022 

7.29 

17 

.  .  . 

990 

1018 

6,96 

18 

■      f       m 

71G 

1026 

7.81 

19 

t      m 

845 

1026 

10.45» 

2(> 

Cl.G 

1170 

1020 

1K02« 

21 

612 

706 

1026 

10.02* 

22 

.  *  ♦ 

836 

1020 

8.42 

23 

»  ■  * 

et>6 

1026 

0.42 

'.'.'.    II 

• 

24 

600 

1025        aea 

-^ 

J 

*  On  tliese  three  dayi»  meat,  flsli,  and  eggi 

were  eaten 

4 

^ 
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Urine. 

ThU, 

Bodj. 
weight. 

yolnme. 
24  boon. 

Bp.  Or. 

Kitrogen. 

Urio  Add.            P,< 

3,. 

19M 

UlM 

cc 

grmiM 

gnia               gra 

nu 

r^y  26 

.  .  • 

700 

1026 

9.91 

' 

26 

•  .  . 

620 

1026 

8.69 

27 

... 

666 

1026 

9.68 

0.484 

, 

28 

61.2 

960 

1021 

10.81 

daily 

29 

.  .  . 

790 

1028 

9.24 

average 

81 

.  .  . 

980 

1026 

10.44 

iKse    1 

•  •  . 

866 

1018 

8.76 

2 

•  •  • 

860 

1028 

8.01 

8 

... 

860 

1020 

9.24 

4 

61.4 

1146 

1021 

10.17 

5 

... 

690 

1024 

7.47 

6 

... 

610 

1029 

7.63 

7 

... 

620 

1027 

8.26 

8 

986 

1020 

8.46 

9 

1220 

1020 

8.49 

10 

.  .  . 

1220 

1017 

8.28 

11 

... 

1710 

1018 

a82 

12 

... 

926 

1017 

7.11 

18 

... 

920 

1020 

8.01 

14 

.  .  . 

1090 

1016 

8.64 

16 

61.6 

916 

1022 

8.68 

miya^ 

rerage 

880 

1021 

8.68 

0.866             V 

18 

February  9,  a  nitrogen  balance  was  attempted  cover- 
period  of  six  days,  in  which  there  was  an  exact  compari- 
f   the  nitrogen  income  and  output.     In   this  balance 
it  will  be  observed  that  the  total  amount  of  nitrogen 
n  for  the  six  days  was  53.108  grams,  while  the  output 
>gen  through  the  kidneys  amounted  to  51.07  grams. 
Togen  excreted  through  the  faeces,  however,  brought 
I  nitrogen  output  up  to  58.83  grams,  thus  making  a 
fiance  for  the  six  days  of  5.722  grams  of  nitrogen, 
his  period  the  average  fuel  value  of  the  food  per  day 
calories.     The  average  daily  output  of  metabolized 
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uitrogen  during  the  period  ^^as  8.5  grains,  practically  identical 
with  the  average  daily  excretion  of  nitrogen  through  the  kid- 
neys for  the  entire  year,  so  far  as  determined.  We  iiave 
here  a  distinct  miBUS  balance,  due  either  t«  an  inaufficieut 
amount  of  proteid  food,  or  an  insuffioient  fuel  value. 


BEERS- 
Tuesday,  Fehrmrjf  9, 1904^ 

Bretkf&it  —  Oatmeal  237.5  grami,  batter  10  graniB,  flii|^  S5  grams,  miik  60 

grama,  coS^  210  grama. 
LuBth.  — '  >1ac|rorii  142  grams,  ciiee«e  10.5  gram*,  bread  71.5  gmtni,  iweet^ 

potato  110.5  grami,  im\k  2£0  grams. 
Dinner.  —  Bread  807  grams,  b  titter  20  grams,  mat  bed  potato  176  gTmiiu»  itridK 

beaoft  77,5  grams j  apple  pie  S^  graiui.  mitk  250  grams. 


Tots!  m 


OfftmA.  Pet  v«nt  Njt 

Oatmeal 2375  X        0.64        = 

Butter,    ,    .    .    10  +  20    =      30.0  X        O.I^      ::= 

Sugar .    ,     .      S5.0  X        0.00        = 

Milk       ,      60  +  250  +  250    =     560.0  X         0,52        = 

Coffee 210.0  X         0.10 

Mw^ronl 142.0  x        0.87        = 

Ch^eie, 10.5  X        4.45       = 

Bread   .    .    .    71.5+80.7    =    152.2  X         IM        ^ 

Sweet  pouitj     ......     119,5  X        0.28        = 

Maalied  pototo  ......     176.0  X         O.SO        - 

Stnug  beans 77,5  X        0,26        - 

Apple  pie.    . S2.0  X        O-iS        = 

Total  nitrogen  la  food  ...«..., 
Toul  nitrogen  in  urine     ....... 

Fuel  value  of  tbe  food     .    .  .    ,    2094  caiories. 
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Wednesday ^  February  10, 1904. 

^reakfAil  — OAtmeftl  299  grftraa,  batter  19  grttma^  ci^am  71  grftms,  lagar  41 

grami,  coflfcc  210  grumi. 
XuBch.  —  Bread  79  grama,  butter  11  grmoit,  boiled  potato  155.2  gramf,  milk 

2S0  gramg. 
^Kkinner.  ^  Bread  66  gmmg,  butter  12  gramtp  baked  beani  100  grami,  cranberry 

lance  160  gramij  lugar  21  ^aoit,  voffee  210  grama. 


Oatmeal 2990 

Butter  .    .    19  +  11  +  12    =      42  0 
Ct«ait]  <    .    ,    .    .         *    ,    .      71.0 
Sugar    ,.,.     41  +  21     =      62.0 

Coir^  (br«akfait) .     .     ,    .    >  210.0 

Bf«»d    ....     79+66    =  1350 

Boiled  potato     ......  1662 

MUk     .........  250.0 

Baked  beani 100.0 

Cranberrj  aauee    .....  150  0 

Coffee  (dinoer) .,,.,.  210  0 
Total  nitrogen  in  food 
Total  uttrogen  iu  urin^ 


Per  cent  Nitroflvn, 

Tot»|  Nltrtig*n. 

X         0.&0 

= 

1.794  grama. 

X         0.0§8 

=; 

0.03e 

X        047 

:::= 

0.33S 

X        0.00 

= 

0.000 

X        0.12 

^ 

0.2S2 

X         1.65 

= 

2.227 

X        0.39 

= 

o.ao5 

X        0.56 

= 

1.375 

X         L40 

= 

1.400 

X      ao4 

^ 

0.000 

X        0.11 

" 

0.231 

R  Rl:^  o-pjtrnfi 

8,670 

Fuel  value  of  tbe  food    ....    1728  oaioriea. 


ThuTtday,  February  11^  1904, 


^makfaal — Oatmeal  300  grama,  cream  71  grama,  butter  10  graniij  lagar  41 

grmmj,  coffee  210  grama. 
-*-—Min.>h.  — Butter  14  grami,  bread  126  grama,  boiled  aweet  potato  206  grama, 

milk  250  grama. 
*^Der.  —  Bread  22  g rams^  butter  7.5  grama,  mashed  potato  100  grama,  iugar 

14  grami,  milk  250  grama. 


Food.  G^nnu. 

Oatmeal ,    .  300.0 

Cteam 710 

Butter  .    .    10  +  14  +  7.5    =  31.6 


Per  oftE  t  Ki  trogen.  Tot*J  N I trogittt 
X         0  40        ^         1*^00  gram*. 

X         0.49        =  0.347 

X         0.088      =  0.027 
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Sugar   .    .    .    .    41  +  U    -      5&.0 

Coff€€  ...-.,-..    210.0 
Bread   ....  126  +  22    =     14gvO 

Sweet  potato     ......     20G.0 

MUk  .  ,  .  260+ 2£0  =  €00.0 
Mashed  potato 100.0 

Total  DitrofeD  in  food  . 

Total  DitrogeD  in  urine 


0.00 

0.006 

L75 

0.31 

0.61 

o.ae 


0.000 

0,201  grama, 

2.590 

0.635 

2,560 

0,300 

7.010  gnimt. 

8.550 


Fuel  value  of  the  focMl    ....    1979  caloriet. 


Friday,  February  12,  1904. 


Break fa»l.  —  Oatmeal  300  gmmB»  batter  10  graiiii,  cream  74  gnuni,  itigar  41 

grams*  cuff^  210  granii. 
Lunch.  —  Bread  36  %TmtM,  butter  9  grami»  potato  200  grain i,  sugar  14  grama, 

milk  250  grama. 
Dinner.  —  Bread  63  grams,  butter  14  granai,  maahed  potato  160  grams,  apple 

dumpling  136  gramij  milk  260  grams. 


Food.  OrusA. 

Ottttneal .300 

Butter      .    .    .  10  +  9  +  14    =      33 

Cream 74 

Sugar      *    ...     41  +  14    =      65 
Coffee      ......,,.    210 

Bread      ....     80  +  63    =    149 

Potato 200 

MUk    ....      260  +  260    =    500 

Maahed  potato      , 160 

Apple  dumpling  ......     136 

Total  nitrogen  in  food 
Total  nitrogen  in  urine 


Per  c«se  HltfogML 

Totil  BTltrocw. 

X        0.62 
X        0.068 

*-. 

1.660  grama. 
0.029 

X        0.60 

= 

0.370 

X        0  00 

= 

0.000           J 

X        0.11 

= 

0,231           1 

X        1.71 

— 

2.547           1 

X        0.41 

;— 

0.820           1 

X        0.48 

sr 

2.400           1 

X        0.37 

= 

0.565           ■ 

X        0.72 

= 

0,979 

.......    8.460 

Fuel  value  of  the  food    .    .    *    .    2209  calorie*. 
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Saturday^  February  13, 1904^ 


Breakfast  —  Oatmeal  300  grains,  butter  12  grams,  cream  70  grams,  sugar  41 

grams,  coffee  210  grams. 
Lunch.  —  Bread  80  grams,  butter  11  grams,  sweet  potato  182  grams,  sugar  20 

g^ms,  milk  260  grams. 
Dinner.  —  Bread  69.6  grams,  mashed  potato  176  grams,  butter  11  grams,  sugar 

20  grams,  apple  pie  141  grams,  milk  260  grams. 


Food.  Gnunt.  Per  cent  Nitrogen.  Total  Nitrogen. 

Oatmeal 300.0  X        0.43        =  1.290  grams. 

Butter.    .     12  +  11  +  11    =      34.0  X        0.088      =  0.029 

Cream 70.0  X        0  60        =  0.360 

Sugar   .    .    41  +  20  +  20    =      81.0  X        0.00       =  0.000 

Coffee 210.0  X        O.ll        =  0.231 

Bread    ...     80  +  60.6    =  139.6  X        1.64        =  2.287 

Sweet  pouto 132.0  X        0.87        =  0.488 

Milk      ...     260  +  260    =  600.0  X        0.64        =  2.700 

Mashed  potato 176.0  X        0.37        =  0.647 

Apple  pie 141.0  X        0.48        =  0.606 

Total  nitrogen  in  food 8.628  grams. 

Total  nitrogen  in  urine 8.760 


Fuel  Talue  of  the  food    ....    2896  calories. 


OalTneal     ,     . 300,0 

Butter  .     .  la  +  15  +  13,5    =  44.5 

Cr^tii 70.0 

SugAr    .    .    41  +  21  +  20    ^  82.0 

Coffee  . 2100 

Baked  poUCCi 171.0 

Bre»d    .    .    ,    .73  +  3§.6    =  107.6 

Apple  flmuc€  ,,>....  38.0 

Milk      ...      S60  +  2fiO    -  500.0 

M&«b[Kl  puUtD 180,0 

Chotolmo  cake  ,     .    .    .    -    ,  lll.O 

lee  crettn .  1  l&.O 

ToUl  nitrogf^n  in  food 
Tcital  nitrogen  in  urine 
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NITROGEN  BALANCE.— Be«r«. 


Ivitroffm 
■    Taken  In. 

Output. 

K     9 

10.008  grams 

8.46  1 

^ams. 

10 

8.313 

8.67 

44.7  grains. 

11 

7.910 

8.66 

19.0 

12 

9.491 

8.46 

30.0 

13 

8.628 

8.76 

28.0 

14 

8.768 

8.28 

6.0 
126.7  grams  contain 
6.13%  N. 

63.108 

61.07 

+ 

7.76  grams  nitrogen. 

63.108  grams  nitrogen.       68.83  grams  nitrogen. 

Nitrogen  balance  for  six  days        =        —6.722  grams. 
Nitrogen  balance  per  day  =       —0.963  gram 

AT«nge  Intake. 

Calories  per  day 2168. 

Nitrogen  per  day 8.86  grams. 
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On  May  6,  a  second  nitrogen  balance  was  attempted 
covering  a  period  of  seven  days,  in  which,  m  before,  there 
was  an  exact  comparison  of  the  income  and  output  of 
nitrogen.  In  this  period  of  seven  days*  as  shown  in  the 
accompanying  tables,  the  fuel  value  of  the  food  was  essen- 
tially the  same  as  in  the  preceding  period,  but  the  amount  of 
proteid  food  was  increased  to  an  average  intake  of  10.10 
grams  per  day.  Under  these  conditions  there  was  a  distinct 
plus  balance  for  the  seven  days  amounting  to  2.425  grams, 
thus  showing  that  with  this  quantity  of  nitrogenous  food  the 
body  was  laying  on  nitrogen  to  the  extent  of  0,346  gram  per 
day-  The  average  daily  amount  of  nitrogen  nietalx»li2ed 
during  this  period  was  only  8,18  grams,  being  quite  notice- 
ably below  the  average  daily  amount  for  the  year.  In  other 
words^  the  results  of  this  balance  period  show  that  with  a 
consumption  of  food  suificient  to  yield  about  2200  clones 
per  day,  the  body  of  tliis  subject  needed  to  metabolite  only 
8*25  grams  of  nitrogen  per  day  to  more  than  maintain  nitro- 
gen equilibrium.     Following  are  the  tables  of  results : 


,  —  Oatmeal   346  gt»m«,  butter  7   gmms,  sugar  30  grwnB,  milk  100 

grmnii,  coWee  1@0  grams. 
Dinner.  —  Bread  67  gramsr  potato  71  gmns,  com  179  gTami.  pie  1S3  grams, 

mUl^  2D0  grama. 
Supper  —  Biscuit  75  grams,  butter  11  grams^  potato  100  grams,  cake  62  grams, 

apricols  75  gramS|  milk  230  gmmi. 


Food.  OrKni*. 

Oatmeal 346 

Butter 7  +  11    =  18 

Sugar  *,♦*..**..  30 

Milk    ,     ,    100 +200 +  230    =  530 

Coffee 180 

Bread, ,    ,  67 

Potato  fdianer) 71 

Com 179 

He.    ..•....*..  138 

Biscuit 76 

Potato  (supper)    ,,..**  100 

Cake ,    .    ,    ,    ,  52 

^prioota ,    .  76 

Total  nitTO|i;eu  in  food 

Total  nitrogen  in  urine 


Per  cent  Nilroferu 

Tcrt*l  Nltniffoin. 

X         0,10 

= 

LS80  grams. 

X         0.11 

= 

0.(^0 

X        0,00 

= 

0.000 

X        0.64 

= 

2.862 

X        0.14 

= 

0.252 

X        1.39 

= 

0.031 

X        0,52 

= 

0.309 

X        0-44 

= 

0,788 

X        0.64 

= 

a7i8 

X         1.21 

= 

0.908 

X        0.36 

- 

0,382 

X        0.90 

= 

0.468 

X        0.21 

= 

0.168 

S.^B  crr*.mst. 

8.720 

Foel  TaLue  of  the  food    ....    2060  caloHes. 


Saturdat/^  May  7, 1904. 

'^*^^^^i»t  — Oatmeal  882  grains,  milk  100  grams,  coffee  186  grams,  butter  10 
j^^  graroi,  sugar  30  grams. 

^^».'' Bread  03  grams,  potato  67  gmms,  rice  pudding  141  grams,  milk  200 

*^*^r.  — Bread  07  grams,  butter  13  grams,  potato  salad  122  grams,  milk  240 
grams,  coffee  L^  grams. 


Food.  GruuL 

Oatmeal  , 382 

Milk    ,    ,    100  +  ^X)  +  240    =    640 
Coffee  (breaWait) ISft 


P*?  wot  MtifgBSi.  Tot*!  ITitTOgeii, 
X        0,41        =        L666  grams, 
X         0.54        ^        2,9ie 
X        0.13        =       0,241 
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Butter      .    ,    ,    ,     10  +  lS    =      23 

Sagar .    , 30 

Bread.    *    .    ,    •    08  +  ST    =    160 

Potato 67 

Rice  pudding   .    .    .    ,    ^    *    .     141 

Potato  salad ^    .     ITI 

Coffee  (supper)    ...,.<     120 
Total  nitrogen  id  food 
Total  nitrogien  in  urine 


X 

0.11 

:= 

0.026 

X 

0.00 

2= 

0.000 

X 

1.33 

^ 

2,128 

X 

0.66 

— 

0.376 

X 

0.76 

= 

L072 

X 

0.36 

= 

0.427 

X 

0.16 
*    •    • 

:•: 

0,180 

B.OSO  gram*. 
8.630 

Fuel  Taloe  of  the  food    .    .    .    .    1714  calorkt. 


Sunday^  May  5, 1904. 


Bf«akf«at.  —  Oatmeal  3S6  grams,  butter  10  graini,  iugar  S6  grtmi,  milk  100 

gramf,  coffee  1S6  grrami. 
Diniiier.  ^ — Ric«  and  chicken  grarj  173  grama,  boiled  oniotii  136  grami,  choco^ 

late  pudding  141  grams ,  milk  150  gra^ms. 
Supper.  ^  Potato  salad  73  grami,  bread  38  grams,  chocolate  cake  104  grmms, 

milk  220  grmms. 


rood.  Smu 

Oatmeal  ..**,....    386 
Butter      .,,-.,...       10 

Sugar 35 

Milk    .    .    100  +  160  +  220    =    470 
Coffee .    .........    186 

Kice  and  chicken  gravj     .    .    .     178 

Onions .    186 

Chocolate  pudding 141 

I^ltoloiftl«d 73 

Braid  ,.,,..,-..      28 
Chooolate  cake     ......    104 

Total  nitrogen  in  food   . 

TotAl  nitrogen  in  urine  , 


Per  eetit  NitTOgvn.     T«U]  If [tr«f«n. 


7,000 


Fuel  ralue  of  the  fooi    .    .    .    ,    1966  ealotia*. 
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Monday,  May  9, 190t 

BreaUut.  —  Oatmeal  330  ^rams,  butter  10  gramt^  Hugar  9^  gr&ms^  milk  100 

gramSf  cofEee  185  gracriB, 
Dinner.  —  Broad  7S  grami,  fried  potato  126  gramt,  boiled  oniona  US  gram  a. 

mac-aroni  and  cheese  128  gratna,  apple  pie  110  grame,  mitk  200  grams. 
Supper.  —  Bread  82  grams,  boiled  potato  130  grams^  butter  12  granii,  cbot^olate 
cake  Hi  grams,  milk  245  grama* 


Food*  Qruiu. 

Oatmeal 330 

Butter      ....    12  +  10    =      22 

Sttgar 36 

Milk    .    .    100  +  300  +  245    =    546 
ColTee      .,,,..,,.    186 

Bread 7S  +  82    =    165 

Fried  j>otato     ....,,.    126 

Onions .118 

Macaroni  and  cheese     ....     12d 
Apple  pie     .    .    .    *    .    ...    110 

Boiled  potato 130 

Ohocolote  cake     *...,.    114 
Total  nitrogen  in  food 
Total  nitrogen  in  urine . 


Fw  cfliit  HftragAn. 

Total  Nitrogfa. 

X 

0.44 

^ 

1,462  grams. 

X 

0.11 

=^ 

0.024 

X 

0.00 

= 

0.000 

X 

0.58 

^ 

S.161 

X 

0.099 

= 

0188 

X 

1.33 

= 

2.06S 

X 

0.48 

= 

0,600 

X 

0.26 

^1 

0^6 

X 

1.6S 

= 

1.968 

X 

0.56 

= 

0.G05 

X 

0.30 

— 

0J90 

X 

0.05 

"^ 

1.083 
,  Il.BlSgrama. 
.    7.690 

Fual  value  of  the  food    <    .    .    .    2620  caloriea. 


Tuesday,  Matj  10, 190i. 

^-^K^ifait.  — Oatmeal  367  grams,  butter  U  grams,  sugar  Zh  grams,  milk  100 
-_  ^ams,  coffee  186  grsms, 

*^^^r.  — Soda  biscuit  68  gfjimSi  boiled  potato  100  grams,  batter  20  grams, 
stewed  tomato  103  grams,  custard  pie  108  grams,  mitk  200  grams. 
*^*^f.  —  Soda  bisouit  81  grams,  butter  14  grams,  stewed  potato  07  gram*, 
chocolate  cake  6d  grams,  mUk  200  grams. 


FoOtL 

Oatmeal 
Gutter 

^ugar  . 


11+20+14    = 


X        0,42        =        1.499  grami. 
X         OJl         =        0.050 
X         0.00        =        0.000 
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MUk  *  .  100  4^200  +  200  =  600 
CdlCee  .,.>.....  185 
Soda  biscuit     .    .     86  +  6L    =    140 

Boiled  potato 160 

Stewed  tomato 103 

CuBtard  pie lOS 

Stewed  potato  ...,.,.      97 
Chocolate  cake     ......      66 

Total  nitrogen  in  food 
Total  nitrogen  in  urine 


X 

0.54 

= 

2J00 

X 

0.13 

= 

0^1 

X 

1^7 

= 

L802 

X 

0.80 

— 

0.480 

X 

0,21 

:= 

02ie 

X 

0-91 

:^ 

Q.m 

X 

0.4& 

~ 

0.4ST 

X 

0.65 

^ 

0.^7 

9.079  gramt. 
7.780 

f^uelYftlaeorthefood    .    .    .    ,    2190  calories. 


Breakfift  —  Oatmeal  394  gramt,  butter  10  grami,  iugar  35  grams,  milk  100 

gmme,  coffee  1&6  grami. 
Dinner.  —  Soup  141  gramB,  bread  78  gramt,  butter  14  grami,  boiled  potaio  191 

gramB,  corn  12S  gramB,  rice  pudding  116  gramB,  milk  200  grmmi. 
Supper.  —  fiiBcuil  lOS  grama,  butter  11  gramB^  corn  113  graniB,  cake  60  gramft, 

milk  205  gramfl. 

Oatmeal .     394  X  0.46  ^  1.312  gram*. 

Butter     ..    10+14  +  11    =      35  X  0.11  =  0.039 

Sugu      .........      35  X  0.00  =  0.000 

Milk    ..    100 +  200 +  205    =    605  X  0,64  =  2  727 

Coffee      .......     185  X  0.13  =  0,241 

Boup 141  X  0.48  =  0.677 

Brtad       .........      78  X  1,26  =  0.975 

Boiled  potato 101  X  0.31  ^  0  318 

Corn    ...     113  + 128    =    241  X  0.46  ^  1109 

Rice  ptiddiug 116  X  0.63  =  0.731 

Bin.'uit     -    .    , .103  X  1.42  =  1.463 

Cake   .    .    * 60  X  0.78  =  0.468 

Total  nitrogen  in  food  ........  10.655  gn 

Total  nitrogen  in  urine      .......  8*280 


Fuel  Talue  of  the  food 


2183  cmloriea. 
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Thursday,  May  12,  190^. 


Sreakfast  —  Oatmeal  340  grams,  butter  10  grams,  sugar  35  grams,  milk  100 

grams,  coffee  185  grams. 
X)inner.  —  Soup  137  grams,  fried  potato  43  grams,  bread  100  grams,  macaroni 

and  cheese  122  grams,  bread  pudding  80  grams,  milk  200  grams. 
Sapper.  —  Stewed  potato  126  grams,  bread  122  grams,  cake  73  grams,  apricots 

81  grams,  milk  220  grams. 

Food.  Onms.         Per  cent  Nitrogen.  Total  Nitrogen. 

Oatmeal       349  X        0.41        =  1.431  grams. 

Butter 10  X        0.11        =  0.011 

Sugar       36  X        0.00        =  0.000 

Mlk    ..    100  -f  200  4-  220    =    620  X        0.67        =  2.964 

Coffee 186  X        0.18        =  0.241 

Soup 137  X        0.48        =  0.668 

IFried  potato 48  X        0.76        =  0.327 

3read      ...      100  +  122    =    222  X        126        =  2.776 

:Macaroni  and  cheese    ....    122  X         1.94        =  2.870 

Jaread  pudding 80  X        0.82        =  0.666 

Stewed  pouto 126  X        0.43       =  0.642 

<:ake 78  X        0.78        =  0.669 

-Apricots 81  X        0.23       =  0.186 

Total  nitrogen  in  food 12.780  grams. 

Total  nitrogen  in  urine 9.360 


Fuel  Talue  of  the  food    ....    2283  calories. 
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NITROGEN  BALANCE.  — fieeri. 


Nitrogvn 
Taken  in. 

Nitrogvn : 

Ontpat. 
inUrine.       Weight  of  FkBOM  (diy). 

May   6 

9.236  grmms. 

8.72  grams. 

17.5  grants. 

7 

8.9S0 

8.53 

30.5 

8 

8.896 

7.00 

26.2 

9 

11.818 

7.59 

27.1 

10 

9.079 

7.78 

22.1 

11 

10.565 

8.28 

26.0 

12 

12.730 

9.36 

24.5 

12.5 

186.4  grmms  contain 

a98%N. 

70.789 

70.739  grams  nil 

57.26 

+ 

11.054  grams  nitrogens 

trogen. 

68.314  grams  nitrogeo. 

Nitrogen  baUnoe  for  seren  dajt 

= 

+2.425  grams. 

Ni 

= 

+0346  gram. 

Caloric*  per  diQr 2152. 

Nitrogen  per  day 10.10  grams. 
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Here  we  have,  as  in  the  preceding  cases,  marked  physio- 
logical economy  of  non-nitrogenous  as  well  as  of  nitrogenoua 
food  material*  Further^  taking  the  body-weight  of  the  sub- 
ject BB  6L5  kilos,  and  with  an  ai^erage  daily  excretion  of 
8.58  grams  of  metabolized  nitrogen,  it  is  evident  that  under 
the  existing  conditions  of  life  and  activity  there  wae  need  for 
the  metabolism  of  only  0.139  gram  of  nitrogen  per  kilo  of 
body^-weight.  Doubtless,  however,  still  gi^eater  economy  was 
possible. 

Finally,  while  it  hardly  savors  of  scientific  accuracy  to 
quote  simple  sensations,  yet  it  may  be  stated  that  the  sub- 
ject assarts  a  bettennent  of  his  condition,  with  continuance 
of  mental  and  physical  vigor  in  such  a  degree  that  he  has 
persisted  now  for  more  than  a  year  and  a  half  in  the  niain- 
tenance  of  these  dietetic  habits  which  are  characterized  by 
this  lowered  mte  of  proteid  metabolism.  The  quantity  of 
nitrogen  metabolized  daily  means  the  breaking  down  of  ap- 
proximately 50  grams  of  proteid,  and  it  is  very  evident  that 
this  amount  of  proteid  food,  one-half  the  amount  called  for 
l>y  the  ordinary  diet,  is  quite  sufficient  to  meet  all  of  the 
©ubject*s  bodily  needs,  even  with  a  total  fuel  value  consider- 
»bly  below  2500  calories. 

SUMMABY 

Certain  general  conclusions  seem  to  be  justified  by  the 
^^s-ults  reported.  A  healthy  man,  whose  occupation  is  such 
as  aiot  to  involve  excessive  muscular  work,  but  whose  activity 
is  aimiuly  mental  rather  than  physical,  though  by  no  means 
^3:ciluding  the  latter,  can  live  on  a  much  smaller  amount  of 
P^*^^^^^  ^^  albuminous  food  than  is  usually  considered  essen- 
^^^  for  life,  without  loss  of  mental  or  physical  strength  and 
^S'or,  and  with  maintenance  of  body  and  nitrogen  equilib- 
^^-Xni^  This  means  that  the  ordinary  professional  man  who 
^"^■^^  an  active  and  even  strenuous  life,  with  its  burden  of 
^,*^and  responsibility,  need  not  clog  his  system  and  inhibit 
power  for  work  by  the  ingestion  of  any  such  quantities 
proteid  food  as  the  ordinary  dietetic  standards  call  for. 
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There  is  no  real  physiological  need  —  that  is  appai^ent  —  for 
the  adoption  of  such  dietetic  habite  as  ordinarily  prevaQ,  or  as 
are  called  for  by  the  dietary  sUndards  set  by  roost  authori* 
ties  in  this  branch  of  physiology.  There  is  no  justifiable 
ground  for  tlie  dictum,  or  the  assninptionT  that  the  adult  man 
of  average  body-weight  needs  daily  118  grams  of  proteid  food 
for  tlie  maintenance  of  health,  strength  and  vigor*  or  that 
there  is  need  for  the  metabolism  of  at  least  16  giums  of 
nitrogen  daily*  If  such  were  the  case,  how  could  these  five 
subjects,  whose  experiences  have  been  detailed  in  the  fore- 
going imges,  have  maintained  their  body-weighty  established 
nitrogen  equilibrium,  pursued  their  ordinary  vocations  with- 
out loss  of  strength  and  vigor,  and  kept  in  a  perpetual  condi- 
tion of  good  health,  with  an  average  daily  metabolism  of  from 
5.4  grams  of  nitrogen  to  8.99  grams  of  nitrogen  for  periods 
ranging  from  six  to  eighteen  months?  Surely,  if  16  to  18 
gmras  of  nitrogen  are  a  daily  requisite  for  the  healthy  adult, 
there  should  have  been  some  sign  of  nitrogen  starvation  dur* 
ing  these  long  periods  of  low  proteid  diet,  but  the  shaipest 
scrutiny  failed  to  find  it.  On  the  contniry^  there  were  not 
wanting  mgns  of  improved  conditions  of  the  body  whicli 
could  not  well  be  associated  with  anything  but  the  changes 
in  diet. 

Let  us  briefly  consider  the  main  facts.  The  writer,  of  57 
kilos  body- weight,  showed  for  nearly  nine  consecutive  months 
an  average  dally  raetabolisin  of  5.7  grams  of  nitrogen*  Dur- 
ing the  last  two  mouths  the  daily  metabolism  averaged  5,4 
grams  of  nitrogen.  Aa  body-weight  and  niti-ogen  equilibrium 
were  botli  maintained  under  the^e  conditions,  it  is  certainly 
fair  to  assume  that  the  physiological  neetls  of  the  body  were 
fully  met  These  figures  imply  a  metaboliam,  in  the  fiist 
instance,  of  0.1  gmm  of  nitrogen  per  kilo  of  body-weight, 
while  the  lower  figure  shows  a  metabolism  of  0.094  gram 
of  nitrogen  per  kilo  of  body-weight.  We  may  call  this 
latter  amount  the  minimal  nitrogen  requirement  for  this  par- 
ticular individual,  under  which  health,  strength^  and  vigor 
can  be  fully  maintained.     This  lower  nitrogen  fignj^  ahows 
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that  the  needs  of  this  particular  individual  for  proteid 
material  are  met  by  the  metabolism  of  33-75  grams  of  pro- 
teid per  day*  Hence,  one-third  the  usually  accepted  standaixl 
of  proteid  is  quite  sufficient  for  the  wants  of  this  particular 
person^  and  this  too  with  a  quantity  of  non-nitrogenous  food 
far  below  the  daily  amount  called  for  by  ordinary  physiologi- 
cal rules.  A  fuel  value  of  2000  calories  per  day  was  fully 
adequate  to  meet  the  ordinary  wants  of  the  body. 

Dr.  Mendel,  with  a  body-weight  of  TO  kilos,  showed  for 
seven  consecutive  months  an  average  daily  metabolism  of 
6.63  grams  of  nitrogen,  likewise  \vith  maintenance  of  health, 
strength,  body  equilibrium,  and  nitrogenous  equilibrium. 
This  figure  implies  a  nitrogen  metabolism  of  0.09S  gmm 
per  kilo  of  body-weight  and  shows  that  the  wants  of  the 
body  —  in  his  caae  — can  be  fully  met  by  a  metabolism  of 
40*8  grams  of  proteid  matter  daily,  and  tliis  likewise  without 
increasing  the  amount  of  non-nitrogenous  food  ingested.  In- 
deed, a  tobd  fuel  value  of  2500  calories  per  day  was  quite 
sufficient  for  all  the  needs  of  his  body  under  the  existing 
conditions. 

Dr,  Underbill,  with  a  body- weight  of  65  kilos,  showed  for 
sis  consecutive  months  a  proteid  metabolism  equal  to  T.81 
grams  of  nitrogen  per  day,  while  for  the  last  two  months  the 
daily  average  excretion  of  nitrogen  was  only  6.68  grams- 
These  figures  mean  respectively  a  nitrogen  metabolism  of 
0.120  and  0.102  gram  of  nitrogen  per  kilo  of  body-weight. 
Here,  too,  as  in  the  preceding  cases,  this  lowei-ed  rate  of 
proteid  metabolism  was  maintained  without  increasing  the 
total  fuel  value  of  the  food  and  with  a  continuance  of  health 
and  strength. 

Messrs.  Dean  and  Beers,  with  body-weights  of  64  and  61,5 
kilos  respectively,  likewise  kept  up  their  health  and  strengtii 
for  a  long  period  of  time  with  a  nitrogen  metabolism  averag- 
ing 8.99  and  8.58  grams  of  nitrogen  per  day,  i.e.,  with  a 
metabolism  of  0.140  and  0*139  gram  of  nitrogen  per  kilo  of 
body*weight  respectively,  and  this  with  a  total  fael  value  in 
their  daily  food  avemging  not  more  than  2600  calories. 
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With  this  general  concurrence  of  results,  we  are  certainly 
warranted  in  the  assertion  that  the  professional  man  can  safely 
practice  a  physiological  economy  in  the  use  of  proteid  food 
equal  to  a  saving  of  one-half  to  two-thirds  the  amount  called 
for  by  existing  dietary  standards,  and  this  without  increasing 
the  amount  of  non-nitrogenous  food  consumed.  Indeed,  the 
latter  class  of  foods  can  likewise  be  diminished  in  amount 
without  detriment  to  health  or  strength,  where  there  is  no 
call  for  great  physical  exertion.  Lastly,  the  so-called  minimal 
proteid  requirement  of  the  healthy  man  —  which  for  this 
group  of  individuids  we  may  place  at  the  low  level  of  0,093  to 
0,130  gram  of  nitrogen  per  kilo  of  body-weight — represents 
the  real  physiological  needs  of  the  system  for  nitrogen,  and  in 
so  far  as  our  present  data  show^  anything  beyond  this  quantity 
may  be  considered  as  an  excess  over  and  above  what  is  re- 
quired for  the  actual  phyBiological  necessities  of  die  body. 
Naturally,  however,  there  may  be  nothing  detrimental  in  a 
slight  excess  of  proteid  beyond  the  daily  needs.  That  is 
a  subject,  however,  to  be  discussed  later  in  connection  with 
other  results. 

In  view  of  the  close  agreement  in  the  amount  of  nitrogen 
metabolized  by  these  different  individuals  per  kilo  of  body- 
weight,  emphasis  should  be  laid  upon  the  fact  that  the  results 
recorded  were  all  obtained  with  perfect  freedom  of  choice 
in  the  matter  of  diet,  without  prescription  of  any  kind,  so  that 
the  close  concurrence  in  the  final  figures  tends  to  strengthen 
the  value  of  the  data  as  pointing  to  a  certain  minimal  require- 
ment easily  attainable,  and  fully  adequate  for  meeting  the 
needs  of  the  body. 
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JL  EXPERIMENTS  WITH  VOLUNTEERS  FROM  THE 
HOSPITAL  CORPS  OF  THE  UNITED  STATES 
ARMY. 

The  original  Detachment  from  tJie  Hospital  Corps  of  the 
Umted  States  Army  detailed  to  serve  in  thia  series  of  experi- 
meotd  arrived  in  New  Haven  September  28,  1903,  under  the 
command  of  Dr,  Wallace  DeWitt,  let  Lieutenant  and  aasist- 
ant  Surgeon  of  the  United  States  Army,  The  detail  was 
composed  of  twenty  men,  of  whom  fourteen  were  privates, 
volunteers  for  the  experiment^  the  remainder  being  made  up 
of  non-commissioned  officers.^  cook,  cook*s  helpePv  etc.  The 
detachment  was  located  in  a  convenient  house  on  Vanderbilt 
Square  belonging  to  the  Sheffield  Scientific  School,  and  there 
they  lived  during  their  six  months'  stay  in  New  Haven  under 
militaiy  discipline,  and  subject  to  the  constant  surveillance  of 
the  commanding  officer  and  the  non-commissioned  officers. 

In  selecting  the  men  for  the  experiment  particular  attention 
W3  paid  to  securing  as  great  a  variety  of  types  as  possi- 
ble, representing  diflEerent  nationalities,  temperament&,  etc. 
Naturally,  among  such  a  group  of  enlisted  men  brought  to- 
gether for  the  purpose  in  view  many  were  found  unsuited  for 
various  reasons,  and  were  quickly  exchanged  for  others  better 
adapted  for  tlie  successful  carrying  out  of  the  experiment. 
Several  quickly  deserted,  apparently  not  relishing  the  re- 
strictions under  which  they  were  compelled  to  live.  The 
restriction  which  constituted  the  greatest  hardship  in  the  eyes 
of  several  of  the  men  waa  the  regularity  of  life  insisted  upon, 
and  the  consequent  restraint  placed  upon  their  movements  in 
the  city  when  relieved  from  duty.  The  following  SUitemeut 
from  Dr,  DeWitt  will  explain  the  causes  of  removal  of  the 
men  who  dropped  out  of  the  experiment  during  the  natural 
sifting  process  of  the  &vst  few  weeks  and  later. 
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Hospital  Cohpb  Detachjcekt  U.  S,  AstMr, 

332  TsMPLK  St.,  New  HayksTi  Cokx. 

AUrch  17, 1904 

Professor  Russell  H.  Chittekden, 

Director  Sh^^ffleld  Sdentific  SchooL 
New  Havkn,  Conn. 

Sir,  —  In  conapliance  with  your  verbal  request  concerniDg  men 
of  this  detachment  lost  by  transfer  and  desertion  and  the  r^aBotis 
therefor,  I  have  the  honor  to  inform  you  that  the  following  men 
were  lost  by  transfer,  at  my  request,  for  the  reasons  set  after  their 
respectt^e  names : 

Private  Edwaro   McDkrmott  (October  17,  1903).      Mentally 

and  morally  unsuited. 
Private   Paul    Forkel  (October    18,    1903),      PbysicaOy   un- 

auited. 
Private    Davii>    Ackee  (October   24,   1903),      Pbyeically  un- 
auited  by  reason  of  Acute  Pulmonary  Tuberculosis  Bilateral, 
Private  William  C.  Witzig  (November  17,  1B03).     PhyaicaUy 

unsuited  by  reason  of  Cardiac^  Irritability, 
Private  Philip  S.  Myek  (December  11,  1903).     Physically  un- 
suited by  reason  of  very  high  grade  of  Myopia  both  eyes. 
Private   first   class   Charles    P.    Davis   (January    14,    1904). 

Physically  unsuited  by  reason  of  Acute  Melancholia, 
Private   Barnakd   Bates  (February  12,  1904),     Morally  and 
mentally  unsuited  by  reason  of  Drunkenness. 

In  all  these  men,  except  Private  Davis,  the  condition  for  which 
they  were  transferred  was  present  when  they  reported  for  duty 
with  the  detachment. 

In  the  case  of  Private  Davis,  bis  condition  of  acute  melancholia 
in  my  opinion  was  incident  to  the  experiment,  —  due  to  the  neces- 
sary restrictions  of  liberty  and  food,  assisted  by  a  natural  gloomy 
disposition. 

The  following  men  were  lost  by  desertion : 

Private  first  class  Samuel  R.  CtmTis  (November  3,  1903). 
Private  first  class  William  S>irrH  (November  5,  1903). 
Private  Simon  pRma  (January  23,  1904). 
Private  Edwin  A,  Rinard  (February  3,  1904)* 
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Of  the^ie  men  Priyate  first  class  Smith  and  Private  Prins  were 
ou  duty  in  tlie  kitchen  and  were  at  no  time  subject  to  restriction 
of  diet  and  liberty.  Private  firs!  clasa  Curtis  deserted  before  the 
experiment  was  well  under  way  and  can  »ot  be  attributed  to  any 
cause  arising  out  of  the  inves titration.  Private  Rinard' s  desertion 
was  in  my  opinion  due  to  the  restrictions  of  diet  and  liberty  in- 
cident to  the  experiment.  I  would  say,  however,  that  this  man 
was  a  worthless  character  and  was  discharged  '*  without  honor" 
from  the  army  during  a  previous  enlistment. 
Very  respectfully, 

(Signed)      Wavlacm  DeWitt, 
lit  LieuL  and  Asit,  Surgetm  II.  S,  Arm^^ 
Commdg*  DeiachmenL 


As  suppleinenting  Dr.  DeWitt's  Btatement  it  may  be  men- 
tioned that  Rinard  reported  for  the  experiment  at  New  Haven 
on  December  11^  1903,  and  remained  here  until  February 
2, 1904,  On  December  11  he  weighed  59.8  kilos,  while  on 
February  2;  the  hist  day  he  was  here,  his  body-weight  was 
60  kilos.  Evidently,  any  re^striction  of  diet  he  may  have 
suffered  had  not  made  any  great  impresaion  upon  his  bodily 
condition. 

There  were  thirteen  men  of  the  detachment  who  really 
took  part  in  the  experiment,  and  of  these  all  but  four  were  in 
the  original  detail.  Of  these  four,  two  joined  in  October  and 
two  early  in  November*  Of  these  thirteen^  all  but  two  con- 
tinued to  the  close  of  the  experiment,  April  4,  1904- 

The  foUowing  statement  gives  the  name,  age,  birthplace, 
occupation,  length  of  service  {U,  S»  Army),  etc.  of  the 
thirteen  men. 

It  will  be  noted  that  the  men  mnge  In  age  from  twenty-one 
y^T3  six  months  to  forty-three  years,  and  that  representatives 
of  many  countries  are  ou  the  Ust, 

Regarding  the  duties  of  the  men,  i.  ^.,  their  daily  work,  the 
following  statement  from  Dr.  DeWitt  will  give  all  needed  in- 
formation on  this  point.  The  character  of  the  Gynmasium 
work  will  be  referred  to  later. 
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Hospital  Corfu  Dbtachmknt  U,  S.  AitMT, 

332  TfiKFLS  Street,  New  Havbk^  Cowh*, 

March  17, 1901 

Professor  R.  H,  CHrrrKHDEN, 

Director  Sheffield  Scientific  School^ 
Nkw  HaveNj  Conk. 

Sm,  —  In  complmnce  with  your  verbal  request  I  have  the  honor 
to  inform  you  that  the  duties  of  tbis  detachment  during  the  tour 
of  duty  at  this  station  have  been  aa  follows :  — 

At  6,45  A,  M,  the  men  arise  and  their  boiiy-weighta  arc  taken 
immediately,  after  which  they  dress  and  assemble  for  reveille  roll- 
call. 

7.15.  Breakfast.  After  this  meal  they  are  all  engaged  in  variouB 
duties  about  the  qtiarterB,  such  as  inside  and  outnide  police,  kitchen 
police,  assisting  in  measurement  of  urine  and  fiEces  and  transpor- 
tation of  the  same  to  the  laboratory ;  cleansing  of  fseces  cans 
and  urine  bottles,  etc.  Tliey  are  occupied  with  these  various 
duties  until  about  9  a.  m. 

9  A.  M.  Detachment  proceeds  to  Oymnasium  under  charge  of  a 
non-commissioned  officer,  and  by  bim  reported  to  the  gymnastic 
instructor. 

11  A.  M.     Detachment  returns  from  Gymnasium. 

12  M*     Dinner 

1  p.  Mp  Drill,  weather  permitting,  otherwise  a  walk  in  chaige 
of  a  non-commissioned  officer,  or  indoor  instruction  relative  to  the 
duties  of  a  soldier. 

2  P*M.     Relief  from  drill;  walk,  or  instruction. 

2.30  p.  M»  Instruction  by  a  no  o- com  missioned  officer  in  their 
duties  as  nurses,  etc. 

3.30  p.  M.     Relief  from  instruction, 

5  p.  M*     Supper. 

5.30  p.  M*     Retreat  roll-calL 

10  P.M.     All  men  in  bed. 

This  routine  is  the  same  for  every  day  in  the  week  except  Saturday 
and  Sunday.  On  Saturday  drill  and  instruction  in  the  afternoon 
are  omitted,  and  on  Sundays  the  men  are  also  free  from  gymnasium 
warkp 

In  addition  to  the  duties  mentioned  above,  a  special  detail  of 
two  men  is  made  every  morning  to  assist  in  the  weighing  and  serv* 
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ing  of  the  food,  and  from  time  to  time  details  are  sent  to  the  lab* 
oratory  and  reported  to  Dr,  Mendel  for  such  work  connected  with 
the  iuvestigatiOD  aa  he  might  aiisign  them. 
Very  re  Aspect  fully, 

(Signed)        Wallace  DeWitt, 

IM  Lieut  *  and  Asst.  Sur^^n  U.  S.  Arm^^ 
C^mrndg.  IkL  H.  C 

Here  we  have  a  group  of  men^  thirteen  in  number,  quite 

dififerent  in  tjp&  from  the  preceding  group :  men  accus- 
tomed to  living  a  vigorous  life  under  varj-ing  conditions,  and 
who  naturally  had  great  liking  for  the  pleasures  of  eating. 
Further,  they  were  men  who  had  no  personal  interest  what- 
ever in  the  experiment  or  in  the  principles  involved*  To  be 
sure,  they  had  volunteered  for  tho  work,  and  the  objects  of 
the  experiment  hatl  been  fully  explained  to  them.  Like  good 
soldiers  they  no  doubt  desired  to  obey  orders,  and  they  doubt- 
less preferred  to  see  the  experiment  a  success  rather  than  a  ^ 
failure,  but  they  had  not  that  interest  that  would  lead  then 
to  undergo  any  great  personal  discomfort.  This  point  should 
be  kept  in  mind,  since  it  has  a  distinct  bearing  upon  the 
sibility  of  establishing  physiological  economy  of  diet  in  per 
sons  who  would  not  willingly  incommode  themselves  or  su 
personal  inconvenience. 

The  experiment  commenced  on  October  4^  1903^  and  ffl 
a  period  of  six  months  every  detail  bearing  upon  the  nutrition 
and  condition  of  the  men  under  the  gradually  changed  condi-^ 
tions  was  carefully  ot^erved.  Every  precaution  to  preserve 
the  health  and  good  spirits  of  the  men  was  taken.  Pure  dis- 
tilled water  w^as  sent  to  the  quarters  each  morning,  magazines 
and  other  periodicals  were  supplied  through  the  courtesy  of 
friends,  occasional  visits  to  the  theatre  were  indulged  in ;  in 
fact  all  that  could  be  done  to  counterbalance  any  possiblo| 
depressing  influence  from  the  partial  restraints  of  the  ex- 
periment was  arranged  for. 

Regarding  the  details  of  the  work ;  the  twenty-four  hours* 
urine  was  collected  by  each  man,  also  the  faeces  for  e.ach  day, 
and  these  were  subjected  to  chemical  analysis  with  a  view  to 
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followiiig  out  the  various  changes  in  the  amount  and  char- 
■       acter  of  the  proteid  metabolism   going  on  in  the  bodj  as 
I       measured  by  the  output  of  total  nitrogen,  uric  acid,  and  phos- 
phoric acid  in  the  urine,  and  hy  the  amount  of  nitrogen  in 
tJie  faBces  with  reference  to  the  degree  of  digestion  and  utili- 
zation of  the  proteid  foods  ingested. 

During  the  first  two  weeks  tlie  ordinary  army  rations  were 
given  to  the  men ;  later  a  gradual  change  was  made,  accom- 
panied by  a  reduction  in  the  amount  of  proteid  food,  with 
some  reduction  likewise  in  the  total  fuel  value  of  the  food. 
-AU  the  food  placed  before  each  man  was  carefully  weighed, 
^nd  at  the  close  of  every  meal  any  uneaten  food  vms  weighed 
3.nd  the  amount  subtracted  from  .the  initial  weights.  During 
the  balance  periods,  when  the  income  and  output  of  nitrogen 
^were  carefully  compared,  the  food  materials  were  weighed 
i^th  greater  care  and  large  samples  of  each  article  were 
taken  for  analysis,  to  determine  the  exact  content  of  nitro- 
gen. Every  figure  for  nitrogen  shown  in  the  tables  was 
Verified  by  at  least  a  duplicate  chemical  analysis  so  as  to 
^void  any  possibility  of  error. 

It  is  not  necessary  to  give  here  any  detailed  description  of 
the  changes  made  in  the  character  of  the  diet,  since  on  pages 
S88  to  326  may  be  found  the  daily  dietaiy  from  October  2j 
X903,  to  April  4,  1904,  —  each  meal  of  the  day,  —  showing 
tte  amount  and  character  of  the  food  given  the  men  during 
tie  six  months  period.  It  should  be  stated,  however,  that  at 
Ho  time  were  the  men  placed  on  a  cereal  diet  or  on  a  truly 
\regetable  diet.  The  object  in  view  was  simply  to  study  the 
jxjssibilities  of  a  general  physiological  economy  in  diet,  with 
Bpecial  reference  to  the  minimal  proteid  requirement  of  the 
Ixealthy  man.  To  be  sure,  in  doing  this  meats,  oAving  to  their 
l^igh  content  of  proteid,  were  very  much  reduced  ia  amount 
a^d  on  many  days  no  meat  at  all  was  given,  but  as  the  dietary 
is  looked  through  it  wiU  be  seen  that  the  main  change  was 
(  from  a  heavy  meat  diet  (rich  in  proteid)  to  a  lighter  diet^ 
^^ciomparatively  poor  in  proteid,  with  an  increasing  predomi- 
^■iianee  of  vegetable  and  cereal  foods.     Condiments  are  also 


138      PHYSIOLOGICAL  ECONOMY  IN  NUTRITIOK 


noticeable  in  the  diet,  together  with  the  ordinary  accessories, 
coffee  and  tea-  Variety  was  also  considered  as  a  necessarj' 
factor,  not  to  be  overlooked,  as  contribnting  largely  to  the 
maintenance  of  a  proper  physiological  conditioD. 

From  a  study  of  the  tables  which  foUow,  showing  the 
chemical  composition  of  the  daily  urine,  it  wiU  be  seen  that 
during  the  first  sixteen  days,  viz.,  from  October  4  until  Octo- 
ber 20  or  21,  when  the  men  were  on  the  ordinary  army  ration 
with  opportunity  to  eat  an  abundance  of  meat,  the  daily 
urine  frequently  contained  16  to  17  grams  of  nitrogeUt  show- 
ing  a  metabolism  of  over  100  grama  of  proteid  on  such 
days.  Sliney,  indeed,  averaged  for  four  days  an  output  of 
18,19  grams  of  nitrogen,  while  Coffman,  Henderson,  and 
Zooman  showed  an  average  daily  excretion  of  about  15  grams 
of  nitrogen  each  for  the  sixteen  days  from  October  4, 
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76.0 

lUOO 

1034 

n.34 

1.14 

.  .  ^ 

2 

764 

050 

1022 

; 

3 

T7.8 

2200 

1017 

' 

4 

76X) 

Q60 

1020 

6 

76.6 

1420 

tot& 

.    8.07 
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^^^M 

■  , 

2 

73.2 

916 

1022 
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13 
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^^^M 

14 
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1& 
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22 
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23 

73.0 
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24 
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2& 
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2a 
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27 
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^ 

73.0 
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29 
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6.09 
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30 
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S 
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7M 
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■ 
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66.6 
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0.642 

1.26 

27 

65.3 

840 

1022 

28 

65.4 

MO 

1016 

2& 

65.7 

1200 

1023 

80 

66.6 
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0.621 

1.51 

4 

66,0 

&40 

1020      1 

6 

64.8 

680 

1029 

6 

6i.8 

1460 

1016 

, 

7 

64.9 

940 

1027 

!i 

8 

66.0 
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62.6 

Hyo 

1018 

17 

62.5 

114S 

1021 

.    IM 

0488 

18 

63.7 

976 

1021 

diiilj 

diily 

19 

68,0 

826 

1023 

&Terftge 

vretwgt 

20 

63.6 

1150 

1(^ 

* 

21 

63.6 

1480 

1018 

22 

63.0 

noo 

1026 

23 

62.6 

1050 

1023 

24 

62.7 

1060 

1026 

-     7,74 

0.654 

25 

62.0 

900 

1027 

26 

024 

TBO 

1026 

27 

62.6 

1580 

1016 

. 

28- 

62,0 

1060 

1023 

6.61 

29 

62,4 

1460 

1020 

0.48 

30 

62.4 

1020 

1023 

6.36 

^    0.899 

*  .  ' 

SI 

62.6 

1730 

1022 

7.47 

Apr.     I 

62.4 

8l»6 

1022 

435 

2 

62,4 

1466 

1014 

6.11 

i>  «  . 

3 

62J 

1165 

1023      1 

9.37 

Daily  av* 

n^from 

Nor.  22 

1093 

1023 

S06 

051S 

IJI 
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Urta*. 

Dita. 

Body- 

8pL0r. 

HltrOgTD. 

Uric  Acid. 

PA- 

I9Q0 

kilo* 

c*o* 

grmou 

Emm 

gnuai 

tet.      4 

60,1 

960 

1025 

15.78 

0.006 

1,78 

5 

60.1 

780 

1026 

10.90 

.  . 

. 

6 

60.3 

820 

1024 

11.23 

0,576 

0.96 

7 

60.0 

9m 

1022 

14.99 

1  * 

a 

^.0 

1080 

1019 

11.34 

0.361 

1.66 

9 

60.0 

^90 

1026 

18,07 

.  .  . 

... 

10 

tiU,0 

1120 

1021 

12.37 

,  *  . 

*  *  » 

n 

69.8 

980 

1019 

10,83 

0.389 

1.05 

12 

60.4 

1680 

1022 

17.06 

... 

13 

eo.2 

13«0 

1017 

13.00 

0.516 

213 

14 

61,0 

G40 

1026 

7.41 

T        .          . 

*  ,  . 

15 

61.2 

I2li0 

1020 

15.60 

0.674 

1.68 

16 

60.8 

1060 

1024 

15,01 

•  .  . 

17 

60.5  : 

iiao 

Itai 

13.63 

.  ,  . 

18 

60.4 

1580 

1016 

12.70 

0,520 

1,69 

19 

60.0 

1360 

1022 

17iS2 

*  .  . 

1  .  - 

20 

59.8 

1250 

1019 

j 

21 

60,0 

1120 

1024 

22 
23 

60,4 

6L0 

1060 

leoo 

1026 
1020 

13.72 

0.489 

1.96 

25 

61,2 
6t4 

1320 
1620 

1021 
1015 

daily  AT. 

dMliy  IT. 

daily  IT. 

26 

€2A 

1160 

1024 

ST 

m^ 

1520 

lOl 

2B 

62.6 

860 

1022 

29 

63.4 

660 

1C24 

^     980 

0.480 

1.40 

30 

62.5 

1200 

1023 

31 

62.2 

920 

^  .  , 

^-    I 

ea4 

1050 

1019 

1 

2 

62.6 

1330 

1023 

' 

e2.Q 

1020 

1022 

61.8 

920 

1020 

62.4 

680 

1029 

^     8.23 

0.401 

1.60      ' 

62.4 

1400 

1016 

62.0 

780 

1022 

61-9 

760 

1021 

61.8 

840 

1031 

10 
11 

60,6 
61.0 

440 
1060 

1028 
1028 

8.28 

0.390 

1.34 

12 

ei,2 

880 

1027 

^Hi 

OTI 

Ml 

^M 
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^ 

Urine. 

DbI& 

wel«£t 

SMJr. 

UHe  Add. 

hOi     , 

19(0 

tdllH 

e>e. 

fntiu 

gnm. 

g7S-« 

Nov-   13 

614 

320 

10123 

[     828 
J  daily  »T. 

14 

61.4 

660 

1023 

0  390 

XM 

16 

61.2 

1020 

1023 

dailj  ft?. 

dlilj  iT. 

10 

61.4 

960 

1026 

17 

6L0 

680 

1028 

18 

6L0 

940 

HB3 

19 

eo.9 

880 

1024 

^     8.02 

0.349 

1.30 

20 

615 

1640 

loia 

21 

6L7 

1220 

1022 

22 

61.2 

1120 

1022 

23 

61J 

1440 

1014 

^ 

24 

00,2 

840 

1024 

25 

(K».a 

680 

1020 

2G 

60.8 

900 

1022 

^     8.S0 

0.392 

1.43 

27 

60.5 

860 

1026 

^ 

G0.3 

800 

1023 

1 

29 

00.3 

1040 

1025 

30 

60.9 

1040 

1021 

Dec.     1 

00.4 

1120 

1017 

2 

00.0 

660 

1027 

3 

500 

900 

1022 

7.69 

0.406 

lio 

4 

59.5 

1120 

1025 

5 

50.0 

400 

10^ 

Q 

69.6 

480 

10^ 

7 

682 

900 

1(^ 

9.03 

S 

^.0 

600 

1020 

8:78 

^ 

68.6 

700 

1028 

10.04 

10 

60.0 

1000 

1019 

9.oe 

\    0S79 

H9 

u 

60.0 

800 

1026 

8.71 

12 

60.0 

080 

1032 

7.51 

13   1 

5S.5 

020 

1030 

7.74 

14 

59,6 

940 

WM 

15 

500 

920 

1019 

IC 

59.0 

690 

1027 

17 

59,3 

800 

1020 

^     6.90 

0.408 

1.14 

18 

69.7 

U45 

1020 

19 

69.7 

UIO 

1010 

20 

59,0 

840 

1020 

21 
22 

69,0 
58.4 

775 
610 

1026 

1027 

0.29 

0.2T& 

i      ^ 
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XTriiw. 

JSS.' 

^ftlA, 

TcUitiaiL 

ap.  Or. 

KitTDgin. 

trrie  Add. 

PA- 

1909 

kiln 

cc. 

gnzu 

gnm 

gnmm 

«.   23 

&&;z 

700 

1028 

' 

24 

60.0 

890 

1016 

25 

58,3 

900 

1027 

^     6.30 

0.276 

,  .  , 

26 

WJ.O 

030 

1015 

daily 

dully 

27 

68.4 

990 

1018 

;  mvenige 

urenige 

28 

68.6 

672 

1028 

■\ 

20 

68.4 

796      ! 

1023 

30 

60.0 

870 

1026 

SI 

sej 

9^      ' 

1027 

0.92 

0.516 

1.17       i 

1904 

' 

dnily 

1.       I 

6a7 

1340 

1022 

ftTfcniKe 

2 

m2 

1232 

1010 

3 

68.e 

842 

1025 

^ 

4 

1      68.8 

1030 

1017 

^ 

5 

68.6 

1020 

1026 

e 

58.8 

890 

1024 

T 

59.0 

1350 

1016 

.     7.27 

0.344 

0.07 

a 

67J 

900 

1026 

0 

68.0 

736 

1033 

10 

67.9 

700      1 

1034 

11 

68.0 

796      1 

1021 

6.68 

12 

68.2 

1110 

1017 

7.33 

0.383 

18 

68,1 

1190 

1016 

7.64 

0.S7B 

14 

57.0 

620 

icm 

621 

0,416 

16 

57.2 

826 

1028 

8J8 

0.409 

IS 

67.8 

1100 

1019 

7.92 

0.306 

17 

67.6 

1186 

1021 

7.26 

0.338 

18 

67.8 

630 

1019 

-  «  . 

.  .  . 

IQ 

67.6 

525 

1030 

20 

68,0 

1060 

1026 

21 

67J 

790 

1027 

.     6.34 

0.321 

0,99      1 

22 

67.7 

860 

1030 

23 

67.4 

606 

1024 

24 

67.4 

800 

1030 

3& 

67.9 

1060 

1020 

T| 

m 

68.0 

860 

1026 

27 

58.2 

1270 

1018 

6.ft3 

0.312 

114 

28 

6S>.0 

1255 

1013 

29 

58.0 

615 

1028 

m 

68.0 

1026 

1029 

^ 

MH^H 
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LOEWENTHAL,                                                 ^W 

Urto*.                                                               1 

D»U, 

irngliE. 

1 

8p.  Gr. 

mtmpm. 

Uric  Acid. 

Tfi^. 

ISM 

kilfli 

c.e. 

gnmi 

gnm 

im&i 

Jan    31 

58.6 

1120 

1026 

Feb.    : 

68.4 

1025 

1029 

2 

68.7 

1300 

1023 

S 

68.4 

1170 

1024 

► 

4 

58.4 

1360 

1029 

7.27 

0.411 

l..^T 

5 

69,0 

1250 

1026 

daily 

daily 

d«~il7 

6 

58J 

1160 

1019 

average 

average 

7 

58.4 

825 

1029 

8 

58.5 

sm 

1028 

9 

68.5 

1095 

1026 

10 

69.0 

H40 

1027 

- 

U 

69.2 

1330 

1020 

7.61 

0416 

•      ■  ■     1 

12 

68.6 

1020 

1029 

/ 

13 

50.0 

1076 

1925 

/ 

14 

50-0 

1030 

1024 

/ 

16 

683 

1160 

1027 

/ 

16 

68.4 

1270 

1024 

1 

17 

58.6 

1490 

1020 

' 

1 

18 

50.0 

1060 

1027 

8.00 

0.336 

19 

58.8 

620 

1026 

1 

20 

68.9 

030 

10*-^ 

21 

59.1 

885 

1029 

' 

J 

22 

50.3 

1320 

1023 

1 

23 

50,4 

1490 

1016 

1 

24 

59.4 

1196 

1010 

^ 

1 

26 

69.4 

2100 

ion 

6.84 

0.440 

1^ 

26 

58.4 

860 

1023 

■ 

27 

68.4 

066 

1027 

28 

68.4 

1046 

1027 

29 

68.3 

1000 

1027 

7.38 

Mar.    1 

68.6 

1040 

1024 

7.05 

2 

68.6 

880 

1028 

7.07 

3 

58.7 

800 

1026 

7.B6 

r   0.346 

.    .    - 

4 

68.6 

066 

1026 

7.35 

6 

68.e 

730 

1022 

4.20 

6 

687 

1170 

1027 

8.07 

7 

58.3 

020 

1026 

S 

58.0 

070 

1026 

1 

9 

68.8 

040 

1026 

^   6,97 

0333 

1 

10 

68.0 

1600 

1017 

' 

i       1 

k. 

J 
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Urine. 

Drte. 

JS& 

Yoluma. 
24  boon. 

Bp.  Or. 

Nitrosen. 

Uric  Acid. 

PA. 

19M 

kflM 

e.e. 

gnnui 

gnsu 

granui 

Iftmr.  U 

59.0 

1290 

1020 

12 

59.0 

820 

1029 

.     697 

0.383 

.  .  • 

18 

58.9 

990 

1026 

daily  av. 

(UiljaT. 

14 

59.5 

1620 

1019 

15 

59.0 

1250 

1028 

16 

59.0 

1360 

1018 

17 

59.1 

1160 

1021 

.     7.34 

0.265 

.  .  . 

18 

59.0 

1450 

1019 

19 

591 

1650 

1018 

SO 

59.0 

1350 

1021 

21 

59.0 

1110 

1024 

22 

58.8 

1260 

1021 

28 

58.6 

1160 

1021 

24 

58.6 

760 

1025 

6.37 

0.427 

25 

59.0 

1100 

1025 

26 

58.6 

990 

1028 

27 

68.5 

1160 

1026 

28 

58.6 

1175 

1024 

627 

20 

59.0 

1295 

1025 

7.64 

80 

59.0 

1570 

1018 

7.07 

0.341 

.  .  . 

81 

59.2 

1120 

1024 

5.24 

kpr.    1 

59.0 

1260 

1022 

6.43 

2 

59.0 

1560 

1020 

0.33 

.  .  . 

.  .  . 

8 

59.0 

1710 

1022 

9.86 

hOljarex 

Bgefrom 

Not.  2 

1007 

1024 

788. 

0.372 

1.28 

n 

M 

H^V 
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4q 

Urine. 

n 

Ditto, 

Bodlr- 

wi»igfat. 

^-^1 1 

Volumt 
Mlkwn. 

Bp,  Or. 

KitngflZL 

UricAehL 

'" 

1903 

ktln 

C.C 

rrmiiu 

fnu 

■~- 

Oct     4 

54.0 

640 

1026 

ejs 

0,4S4 

t».m     1 

5 

64.0 

040 

1027 

15.28 

1     1 

e 

63.e 

IHO 

1024 

16.42 

0.730 

m 

7 

M,5 

1640 

1016 

17.52 

.  .  . 

8 

54.4 

980 

1017 

10.10 

0  275 

m 

f* 

54.4 

1160 

1022 

15.80 

•  ■  ■ 

, , , 

10 

54,3 

1080 

J019 

16J4 

•  •  . 

•  1. « 

11 

54.5 

1340 

1014 

13.65 

0460 

1,71 

12 

54.8 

1080 

1022 

1U3 

..  .  . 

...           1 

13 

55.4 

1140 

1022 

ia48 

0.830 

1.70 

14 

55  7 

1026 

1018 

9.85 

.  .  , 

15 

55.2 

1660 

1021 

20.40 

0J79 

%m 

16 

60.0 

1240 

1024 

17.33 

.  ,  . 

* , , 

17 

55.6 

1070 

1025 

16.11 

■  » 

18 

660 

1730 

1017 

^.86 

0.7S6 

zas 

10 

65.4 

1370 

1020 

18.57 

,  »  , 

* .  * 

m 

55.0 

1290 

1024 

' 

21 

55.0 

1120 

1025 

22 
23 
24 
25 

55,8 
559 
56/2 
56.5 

1140 

1120 
KiOO 
1620 

1023 
1025 
1020 
1015 

'    15,38 
diily 
avewge 

0.683 

dally 

arenge 

187 

duly 

arenge 

23 

56.6 

1140 

1024 

27 

60,0 

1770 

1016 

28 

66.0 

J>0O 

1021 

29 

57,8 

1120 

1019 

j     11.70 

0.683 

1.66 

30 

56.8 

1160 

1019 

31 

670 

B-m 

.  ,  . 

}ior.     1 

66.9 

1730 

1016 

2 

60.5 

.     760 

1026 

' 

3 

67.1 

1380 

1018 

4 

57.1 

1040 

1019 

5 

56.6 

900 

1018 

^  10.01 

0.564 

IM 

6 

66.6 

12^ 

1016 

7 

66.2 

640 

1026 

8 

65.8 

WO 

1020 

* 

0 

66.1 

1100 

1021 

10 

11 

60J 
66,4 

680 
060 

1024 
1016 

.     8.76 

1 

0.612 

US 

12 

66,7 

1320 

1024 

J 

ii 1 

•1 
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Urine. 

^ 

YolmiM. 
Slhoiin. 

8p.  Or. 

mtrogm. 

UrioAdd. 

P,0,. 

Ukw 

e.c. 

gnnu 

gram 

gnnu 

66.7 

420 

1024 

66.0 

920 

1029 

8.76 

0.612 

1.33 

660 

1640 

1016 

dailjftT. 

daUjr  ay. 

daily  ay. 

66.7 

1060 

1022 

64.4 

700 

1027 

64.6 

700 

1026 

64.8 

700 

1026 

7.79 

0.398 

1.02 

66.4 

940 

1021 

66.2 

740 

1026 

64.7 

720 

1023 

64.6    • 

740 

1014 

640 

860 

1026 

64.3 

020 

1026 

64.4 

980 

1028 

•     7.44 

0.420 

1.06 

64.6 

940 

1024 

64.3 

460 

1026 

64.4 

.     1000 

1018 

64.0 

980 

1022 

64.2 

1120 

1020 

64.2 

940 

1017 

64.0 

1200 

1018 

10.26 

0.494 

1.46 

64.0 

1080 

1024 

63.9 

640 

1081 

64.0 

960 

1026 

64.1 

880 

1028 

64.6 

680 

1029 

9.79 

.  •  . 

•  .  • 

64.6 

680 

1030 

660 

1220 

1019 

10.16 

0.423 

1.39 

64.7 

920 

1028 

66.1 

780 

1028 

8.38 

... 

.  .  . 

64.7 

1140 

1020 

8.89 

.  •  . 

... 

64.4 

840 

1021 

7.46 

.  .  . 

•  .  • 

64.0 

1200 

1016 

8.71 

.  .  . 

... 

64.0 

860 

1021 

64.6 

1140 

1018 

•     7.66 

0.889 

1.20 

64.0 

820 

1022 

64.1 

980 

1018 

64.0 

886 

1023 

64.0 
63.6 

660 
670 

1027 
1026 

.     8.26 

0.401 

0.78 
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^^P 

ZOOMAN. 

^^H 

Uriaiii, 

^^^^^^^M 

Dvto, 

B«dy- 

^H 

welffht 

Volume* 

ip.Or. 

Nitrogen. 

Uric  Add. 

FA 

^^^H 

10O3 

kilo* 

c*e. 

(T«M 

tram 

ina 

^^^H 

Det.  23 

64.0      ' 

770 

1028 

^^^H 

24 

64.0 

920 

1026 

^^^H 

25 

64.3 

1320 

lOlS 

8.26 

0.401 

075 

^^^H 

26 

64.7 

1076 

1020 

daOj 

d^ily 

dtilj 

^^^^^ 

27 

54,6 

1240 

1018 

avenge 

aferage 

ftTenj 

^^^^B 

28 

64.1 

^0 

1022 

^^^^H 

20 

64.0 

1080 

1010 

^^^^P 

m 

64.3 

775 

1029 

^^^^" 

31 

64.4 

lOlO 

1028 

8.00 

0.440 

OJI 

^F 

tm 

^^ 

J»n.       I 

61,0 

1300 

1022 

*2 

63.6 

625 

1020 

a 

63.9 

730 

1026 

, 

4 

6ao 

loaa 

1019 

' 

(                1 

5 

5S.4 

1100 

1022 

6 

64.0 

980 

1020 

0J79 

hU 

T 

5i.o 

650 

1032 

7.24 

8 

64.0 

960 

102*1 

I 

^ 

53,6 

696 

1026 

iO 

64.0 

980 

1016 

.  *  * 

.  ^ . 

n 

5a.6 

930 

1090 

8.96    - 

0.632 

1^ 

61g 

1090 

10^ 

lUl 

0667 

13 

6a6 

960 

lOlM 

noa 

0.446 

14 

516 

tlGO 

1017 

9^ 

0,443 

15 

mi 

700 

1030 

141 

0.442 

Id 

534 

990 

IQdO 

ISO 

0.S61 

.  . . 

n 

U.& 

1270 

1019 

&90 

IS 

515 

iieo 

lOSO 

10 

515 

765 

lOii 

ao 

515 

1190 

1015 

Oiis 

U1 

31 

510 

800 

lOSO 

7,18 

n 

51t 

m> 

1000 

u 

511 

no 

vm 

m 

511 

KW 

lOlT 

, 

u 

5UI 

1390 

lOU 

1 

It 

m 

5ia 

1140 

lOM 

SI 

5U 

Mft 

11?0 
1190 

toit 
loti 

>  %m 

UOi 

m 

iU 

HO 

Mil 

1 

m 

511 

Ml 

1 

i 
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Urine. 

;SSi. 

YoluiiM. 

Bp.  Or. 

Nitrogen. 

Urie  Add. 

P.0|^ 

kUos 

cc. 

granui 

gram 

graoM. 

64.8 

1320 

1019 

6.87 

0.802 

1.18 

64.8 

loeo 

1026 

1 

64.6 

1170 

1019 

64.6 
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Any  elabomte  discussion  of  the  individual  resulta,  tabulated 
in  the  foregoing  tables*  seems  hardly  necessary.  To  any  one 
interested  in  the  details  of  the  work,  a  study  of  the  tables 
themselves  will  give  the  necessary  infoi*mation.  It  inay  be 
well,  however,  to  emphasize  at  once  a  few  of  the  fundamental 
points  most  striking  in  character  which  bear  upon  the  main 
problem.  Take,  for  instance,  the  case  of  OakmaUt  where  the 
data  are  recorded  for  every  day  from  October  4,  190S,  to 
AprU  4,  1904.  The  degree  of  proteid  metabolism,  as  indi- 
cated by  the  exci-etion  of  nitrogen  through  the  kidnep,  is 
here  shown  for  each  day  of  the  mx  months.  Up  to  Novem- 
l>er  8,  practically  for  a  month,  there  was  not  observable  any 
vpry  noticeable  change  in  the  rate  of  proteid  metabolisni, 
but  commencing  with  November  4,  the  nitrogen  excretioQ 
dropped  very  rapidly,  and  as  one  glances  through  the  daily 
records  for  month  after  month,  it  is  seen  that  the  dally  mtm- 
gen  output  through  the  kidneys  fell  to  6  to  8  grams  per  day, 
with  a  daily  average  excretion  of  7.42  grams  of  nitrogen,  as 
figured  from  Octol>er  21  to  April  4* 

Further,  it  will  be  noted  that  while  the  body- weight 
ually  declined  during  the  first  three  months,  falling  from  66.' 
kilos  down  Ui  62.3  kilos  on  January  18,  from  that  data  on 
ttJ  the  close  of  tlie  experiment  the  body-weight  was  piBctically 
constant  Here,  then,  we  see,  under  the  use  of  a  preecribeil 
diet  quite  sufficient  in  amount  to  satisfy  the  etaviuga  of  the 
appetite,  a  lowering  of  proteid  metabolism  equal  to  that  ob- 
tained by  the  indinduals  of  the  preceding  group.  Again,  if 
the  body-weight  of  Oakman  is  placed  at  M  kilos,  as  repre- 
senting the  average  between  the  initial  body-weight  azid  tlie 
weight  during  the  last  thi'ee  months,  it  will  be  found  thai 
the  output  of  metaibolized  nitrogen  per  kilo  of  body-weight 
amounted  to  0.116  gram;  not  widely  different  from  aimilar 
data  obtained  witli  men  of  the  preceding  group. 

Mort^over^  these  results  obtitined  witli  Oakmaa  uxe  praeti- 
caJly  duplieatal  by  every  other  member  of  this  group  of  sol- 
diers delailiHl  from  the  United  States  Army*  No  exception 
whatever  is  to  be  seen,  but  every  man  shows  the  same  lowered 
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proteid  metabolism,  with  practical  maintenance  of  body- 
weight,  with  complete  Batisfying  of  the  appetite,  and  without 
loss  of  health,  strength,  or  vigor,  as  will  be  enlarged  upon 
later. 

While  in  the  case  of  Oakman,  the  nitrogen  excreted  was 
determined  by  an  analysis  made  each  day,  in  the  case  of  the 
other  men  of  this  group  the  data  are  given  mainly  for  weekly 
periods ;  the  results  being  expressed,  however,  in  the  average 
daily  amount  for  each  seven  days'  period.  By  comparing  the 
figures  for  the  daily  excretion  of  nitrogen  with  tlie  daily 
dietary,  it  is  easy  to  trace  out  the  influence  of  the  changes 
in  diet  on  the  extent  of  nitrogen  metabolism. 

In  considering  the  changes  in  the  rate  of  proteid  metabo- 
lism shown  by  all  the  members  of  this  group,  it  will  suffice 
for  present  purposes  to  deal  mainly  with  the  average  results. 

Compare  now  the  average  daily  output  of  nitrogen  through 
the  urine  from  November  1  until  April  4  —  a  period  of  five 
months  —  of  each  of  thede  men. 

AVERAGE  DAILY  OUTPUT  OF  NITROGEN. 

Morris    .     .     .     .  7.03^ 

Steltz      .     .     .     .  7.13 

Broyles  ....  7.26 

Loewenthal.     .     .  7.38 

Oakman  ....  7.42 

Fritz 7.84 

Cohn 8.05 

Coflfman  .     ...  8.17 

Zooman  .     .     .     .  8.25 

Sliney 8.39 

Henderson  .     .     .  8.91 

Bates 8.08  —  Oct.  27-Feb.  11. 

Davis 8.61  —  Oct.  26-Jan.  12. 

The  figures  given  show  an  astonishingly  low  proteid  metab- 
olism for  the  five  months'  period ;  7.5  grams  of  nitrogen  in  the 
day's  urine  correspond  to  46.8  grams  of  proteid  metabolized, 
while  8.5  grams  of  nitrogen  mean  the  metabolism  of  53.1 


^  =  7.80  grams  Nitrogen  as 
the  grand  average. 
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grams  of  proteid.  In  other  words,  all  of  these  men  during  a 
period  of  five  months  pincticaUy  averaged  a  daily  output  of 
nitrogen  through  the  kidneys  corresponding  to  the  metabolism 
of  less  than  one-hulf  the  105  grains  of  absorbable  proteid 
called  for  by  the  so-called  standaiil  diets.  Further,  close  scru- 
tiny of  the  results  in  the  individual  tables  shows  that  during 
many  weeks  much  lower  results  %vere  obtained  than  is  indi- 
cated by  the  general  averages. 

Just  here  emphasis  should  be  laid  upon  one  fact,  doubtleea  | 
of  primary  importance  in  any  modification  of  the  rate  or  ex- 
tent of  metabolism  in  any  individual,  viz-,  that  in  this  experi- 
ment the  daily  diet  was  prescrihedj  thereby  taking  from  the 
individual  freedom  of  choice  in  the  selection  of  food*  The 
writer  has  no  question  in  his  own  mind  that  an  intelligent 
choice  of  foodj  coupled  with  tlie  satisfying  of  a  natural  or  ac- 
quired appetite  in  moderation,  will  leari  to  better  results  than 
any  giystem  of  prescription  as  to  what  shall  be  eaten  each  day 
and  in  what  quantity.  Stilly  this  is  the  method  necessarily 
made  use  of  in  the  present  experiment,  the  writer  having 
prescribed  the  character  and  amount  of  each  meal  tliroughout 
the  entire  six  months*  period,  with  due  regard,  of  course,  to 
the  expressed  likes  and  dislikes  of  the  men. 

One  feature  in  the  diet  compelled  by  the  cLrcumstances  of 
the  case  also  needs  to  be  referred  to,  namely,  the  necessity  o{ 
keeping  the  men  thoroughly  satisfied,  so  that  there  should  be 
no  feeling  of  hunger,  no  craving  for  food.  With  a  person  in- 
terested in  the  experiment  and  desirous  of  ascertaining  the 
effect  of  a  low  nitrogen  intake,  there  would  naturally  be  a 
willingness  to  endure,  if  necessary,  for  a  time  some  personal 
discomfort;  but  with  this  detail  of  the  United  States  Army  it 
could  not  be  expected  that  the  men  would  remain  satisfied  if 
they  were  compelled  to  undergo  the  pangs  of  hunger  even  for 
a  day  or  two.  Consequently,  it  was  necessary  in  prescribing 
the  daily  diet  to  see  that  the  quantity  of  the  food  was  such 
as  to  completely  satisfy  the  appetite.  This  necessitated  the 
use  of  considerable  biilky  food  of  low  fuel,  and  low  nitaxj- 
gen,  value.     In  this  way  only  was  it  feasible  to  reduce  the 
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nitrogen  intake,  as  weU  as  the  fuel  value  of  the  food,  to 

the  desired  level.  Practically  during  the  entire  six  months' 
period,  with  the  possible  exception  of  a  few  days,  the  men 
were  given  sufficient  food  to  completely  satisfy  their  appe- 
tites. Throughout  the  entire  period  of  the  experiment,  the 
men  all  manifested  a  keen  appetite  and  utilized  their  food  to 
good  advantage,  with  estabUahment  of  the  nitrogen  metabo^ 
lism  indicated  by  the  foregoing  results. 

Still  confining  our  attention  to  the  average  results  regarding 
nitrogen  excretion,  we  may  ask  the  question,  what  was  the 
excretion  of  metabolized  nitrogen  per  kilo  of  body-weight  in 
the  different  individuals?  This  is  easily  calculated  and  the 
data  are  shown  in  the  following  table,  in  which  the  figures 
standing  for  body- weight  are  either  the  data  for  the  month  of 
April,  1904,  or  else  the  average  between  the  October  and  April 
weighte,  as  in  those  eases  where  the  body-weight  fell  off  dur- 
ing the  experiment. 


Output  of  Nitmi^n 


Fritz  - 
Oakman 
Bates  - 
Morris , 
Broyles 
Henderson 
Loeweothal 
Cohn  * 
Steltas  . 
SUoey  . 
Coffman 
Davis  . 
Zooman 


iffitmbo11z«cI  inirt^a 
per  klla 

grmm. 

0.106 
0.116 
0.118 
0.119 
0.120 
0,125 
0.125 
0.126 
0.134 
0.138 
0.140 
0.H8 
0.150 


Scrutiny  of  these  results  shows  that  the  daily  excretion  of 
metabolised  nitrogen  ranged  in  this  period  of  five  months  from 
0.106  gram  per  kilo  of  body- weight  up  to  OA50  gram  per  kilo 
of   body-weight      Since  thas^  men  were  on  essentially  the 
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same  diet,  it  is  obvious  that  there  were  some  peculiarities^ 
or  personal  idiosyncrasiesj  that  tended  to  modify  the  exact 
extent  of  proteid  metabolism,  and  in  some  eases  at  least  con- 
stituted a  niore  potent  factor  than  body- weight  in  determin- 
ing the  rate  of  metabolism.  This  fact  is  clearly  emphasized 
in  the  case  of  Morris,  who,  with  a  body-weight  of  59  kilos, 
ehowed  a  proteid  metabolism  equivalent  to  only  7.03  grams 
of  nitrogen  per  day,  and  Coffman,  who,  with  a  body-weight 
of  58  kilos,  showed  under  the  same  conditions  an  average 
excretion  of  8*17  grams  of  nitrogen  per  diiy. 

What  was  the  effect  of  this  lowered  proteid  metabolism  upon 
the  bodily  condition,  especially  body-weight?  To  answer  this 
question  the  weights  of  the  men  are  given  in  the  following 
table,  the  one  column  of  figures  showing  the  body-weight 
at  the  commencement  of  the  experiment,  the  other  coluxan 
showing  the  weight  at  the  close  of  the  experiment* 

TABLE  OF   BODY- WEIGHTS. 

Octobef,  1IMJ3.  Aprtl,  1904. 

kit(»  kil» 

St^ltz,     ......  52.3  53.0 

^Cooman 54.0  55.0 

Coffman  *...,.  50,1  58.0 

Morris 59. 2  59,0 

Broylea    ......  59*4  61*0 

Loewenthal 60.1  59,0 

Sliney 6L3  60.6 

Cohn 65*0  62.6 

Oak  man 66.7  62,1 

Henderson    .     ,     .     .     -  71.3  71,0 

Fritz .  76.0  72*6 

Bates  .......  72.7  64.3  February 

Davis 59.3  57,2  Jantiiry 

Comparison  of  these  figures  shows  that  six  of  the  men  wer« 
practically  of  the  same  body-weight  at  the  close  of  the  experi- 
ment as  at  the  beginning.  Of  the  others,  Oakman,  Fritz,  Cohn, 
and  Bates  lost  somewhat.    Bates,  however,  was  quite  stout^  and 


PHYSIOLOGICAL  ECONOMY   m   NUTRITION      203 

the  work  in  the  gymnasium  as  well  as  the  change  of  diet 
tended  to  reduce  his  weight.  In  fact,  with  the  poiisible  excep- 
tion of  Oak  man,  the  slight  loss  of  weight  these  latter  men 
under  went  Wiis  a  distinct  gain  to  their  bodily  condition.  The 
most  significant  feature,  however,  is  to  be  found  on  scrutiny 
of  the  tables  of  results  for  each  man,  where  is  seen  the  body- 
weight  for  each  day  of  the  six  months.  Here  it  will  be  no- 
ticed thati  as  the  experiment  progressed,  tiiere  was,  as  a  rule, 
a  tendency  for  the  body-weight  to  increase  j  this  was  followed 
by  a  decline,  after  which  the  weight  remained  practically  sta- 
tionary. This  is  well  illustmted  in  Oakman's  case.  Starting 
with  a  body- weight  of  66.7  kilos  on  October  4,  he  reached  67.6 
kilos  on  November  29,  then  declining  in  weight  to  62,3  on 
Jannaiy  18,  after  which  be  remained  practically  stationary, 
or  varied  only  within  narrow  liraita. 

Finally,  it  should  be  said  that  the  low  proteid  metabolism 
on  which  these  men  were  apparently  maintaining  body- weight 
waa  not  associated  with  any  increase  of  non-nitrogenous  food. 
At  no  time  did  the  fuel  value  of  the  daily  food  reach  3000 
calories ;  in  fact,  about  January  1 2  the  average  fuel  value  of 
the  food  was  only  a  little  over  2000  calories  per  day. 

First  Niteogek  Balance, 

Early  in  January,  the  body-weight  of  the  men  haying  be- 
come practically  stationary  and  the  proteid  metabolism,  as 
measured  by  the  output  of  metabolized  nitrogen,  having  been 
reduced  to  a  low  level,  an  attempt  was  made  to  see  if  the 
men  were  truly  in  a  condition  of  nitrogenous  equihbrinm. 
A  six-day  period  was  used,  during  which  all  the  food  for  each 
meal  was  carefully  analj^ed,  the  nitrogen  in  every  sample  of 
food  being  determined  in  duplicate  by  the  Kjeldahl^Gunning 
process.  The  fseces  of  the  period  were  separated  by  lamp- 
black, given  at  appropriate  times  in  gelatin  capsules,  and  all 
necessary  precautions  observed  to  insure  an  accurate  nitrogen 
balance.  The  accompanying  tables  of  results  give  all  the 
necessary  data. 
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The  average  nitrogen  intake  per  day  waa  8.23  grams*  and  the 
average  fuel  value  of  the  food  per  day  was  2078  calories* 
These  are  the  figures  for  Oakraan,  With  some  of  the  o^r 
men  there  were  slight  variations  from  these  figures,  aa  shown 
in  the  tables  —  owing  to  slight  variations  in  diet*  Without 
exception,  all  the  men  showed  a  minus  haknce^  indicating 
that  on  this  diet  the  body  was  losing  nitrogen.  In  other  words* 
the  diet  as  a  whole  was  insufficient  for  tlie  needs  of  the  body 
in  every  case.  Whether  this  was  due  to  lack  of  sufficient  pro- 
teid  or  to  an  insufficient  amount  of  fat  and  carbohydrate,  i.  €., 
a  too  low  fuel  value,  cannot  be  said  definitely^  but  there  is 
everj*  reason  to  believe  that  the  amount  of  non-nitrogenoufl 
food  was  insufficient  to  fm^nisli  the  requisite  fuel  value^  and 
consequently  body  proteid  waa  drawn  upon  to  supply  the 
deficiency.  The  los8  of  nitrogen  to  the  body  per  day  varied 
as  a  rule  from  0.5  to  2,0  grams.  In  one  case  only,  vix^t 
BroyleSt  was  there  a  close  approach  to  a  balance.  In  his  case 
there  was  a  minus  balance  of  only  0.12  gium  of  nititigeii 
per  day. 

The  average  daily  output  of  nitrogen  through  the  urine  for 
this  six-days  period  (Oakman's  case)  was  7,52  grams* 
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OAKMAN. 


Tuesday^  January  li^  1904^ 


treakfait.  —  Fried  Indian-meal  100  grams,  syrup  60  grams,  one  cup  co£fee  350 

grams,  bread  60  grams,  butter  16  grams. 
)inner.  —  Boiled  macaroni  260  grams,  stewed  tomato  260  grams,  bread  75 

grams,  one  cup  coffee  860  grams. 
Supper.  —  Potato  chips  100  grams,  fried  bacon  26  grams,  bread  75  grams,  jam 

75  grams,  one  cup  tea  360  grams. 


Food.  Onms.  Per  cent  Kitrofi^n.    Total  Nitrogen. 

Fried  Indian-meal 100  X        0.38        =  0.380  gram. 

Sjrup 60  X        0.061      =  0.026 

Coffee  (breakfast) 860  X        0.076      =  0.262 

Butter 16  X        0.10       =  0.015 

Macaroni .    250  X        0.63       =  1.826 

Stewed  tomato 250  X        0.16        =  0.375 

Bread.    ..     50  +  75  +  75    =    200  X        1.48       =  2.960 

Potato  chips 100  X        1.09        =  1.090 

Bacon 26  X        3.13       =  0.780 

Jam 76  X        0.089      =  0.029 

Tea 350  X        0.067      =  0.284 

Cotfee  (dinner) 850  X        0.091      =  0.818 

Total  nitrogen  in  food 7.798  grams. 

Total  nitrogen  in  urine 6.000 

Fuel  Talue  of  the  food    ....    2404  calories. 


Breikfati— Boiled  rice  160  grimi,  milk  V25  gr&m»,  tugAf  30  frami,  tiutt«rlO 

grama,  bread  30  prami*  one  cup  coffee  360  grwriB. 
Dinner  —  Hamburg  nteak  with  plenty  of  bread,  fai,  and  onions  chopped  tog  ether 

150  grams,  boiled  potato  dfOO  grami,  apple  nauce  200  grajai«,  bread  73 

grami,  one  cup  coffee  350  grams. 
Supper  —  Fried  rice  100  gram 8,  *yrup  60  gnmn,  one  cap  tea  35©  grama,  bread 

50  grams,  butter  15  grams. 


Food.                                                   0nBU.  Fsr  cent  Miitnu^a.         TtriMi  Kttrr^*9i. 

Boiled  rice .    160  X  0  36        ^  0.640  grama 

Milk    .,,,,*....     126  X  066        =  0.087 

Sugar .    ,    , 30  X  0.00       =  0.000 

Butter  (breakfast) 10  X  0.10        =  0,010 

Bi^ad          "..,.,,.      30  X  1.66        =  0498 

Coffee          " 360  X  0066      -  0  231 

Hamburg  steak,  etc,      ....    160  X  2m       =^  4J200 

Potato 200  X  0.29        ^  0.680 

Apple  lauce     ..,..,.    300  X  0.06T      ^  0434 

Bread  (dimier}      , 76  X  1.60        -  1246 

Coffee  (dinner) 360  X  0.076      =  0.266 

Fried  rice     .    , 100  X  0  60        =  0  600 

Syrup ,    ...      60  X  0  061      ^  0.026 

Tea 360  X  0.066      =  0,231 

Bread  (eupper) 60  X  1.06        =  0830 

Butler 16  X  OJO        =  0.015 

Tot  A I  nitrogen  in  food  .......    9.902  gfmma. 

Total  nitrogen  in  urine  .  .    ^    «    .    .    ,    7.330 


I 

I 


Fuel  value  of  the  food 


2133  catorles. 
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OAKBiAN. 


Thundayj  January  l^y  1904. 


BrMkfatt. — Boiled  hominy  160  gt%m%,  milk  126  grams,  tugar  30  grami,  batter 

10  gramt,  bread  30  grams,  one  cup  coffee  360  grams. 
Dinner.  —  Split  pea  soup  (thick)  200  grams,  bread  76  grams,  mashed  potato 

100  grams,  pickies  80  grams,  one  cup  coffee  360  grams,  pie  120  grams. 
Sapper.  —  Suet  pudding  160  grams,  apple  sauce  126  grams,  crackers  26  grams, 

one  cap  tea  360  grams. 

Food.  Gnmu.  P«r  cent  Nitrogen.    Total  Nitrogen. 

Boiled  hominy 160  X        0.21        =  0.816  gram. 

Afilk 126  X        0.62        =  0.660 

Sugar 30  X        0.00       =  0.000 

Butter 10  X        0.10        =  0.010 

Bread  (breakfast) 30  X        169       =  0.477 

Coffee  (breakfast)    .....    360  X        0.096      =  0.886 

SpUt  pea  soup 200  X        0.69        =  1.880 

Bread  (dinner) 76  X        1.60       =  1.192 

Mashed  poUto 100  X        0.81        =  0.310 

Pickles 30  X        0.064      =  0.016 

Coffee  (dinner) 860  X        0.076      =  0.269 

Pie 120  X        0.60       =  0.600 

Suet  padding 160  X        0.78       =  1.170 

Applesauce 126  X        0.068      =  0.072 

Crackers 26  X        1.61        =  0.402 

Ten 360  X        0.063      =  0.220 

Total  nitrogen  in  food 7.412  grams. 

Total  nitrogen  in  urine 8.290 


Fuel  value  of  the  food    ....     2000  calories. 
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OAKMAN. 


Friday,  January  15^  190^. 


Breakfast.  —  Wheat  griddle  cakes  200  grams,  synip  GO  grams,  one  cup  coffee 

360  grains. 
Dinner.  —  Codfish-balls  (4  parts  potato,  1  part  fish,  fried  in  pork  fat)  160  grams, 

stewed  tomato  200  grams,  bread  75  grams,  one  cup  coffee  850  grams, 

apple  pie  95  grams. 
Supper.  —  Apple  fritters  200  grams,  stewed  prunes  125  grams,  bread  50  grams, 

butter  15  grams,  one  cup  tea  350  grams. 


Food.                                              Onms.  P«r  cent  Nitrogen.  Total  Nitrogen. 

Wheat  griddle  cakes     ....    200  X        0.78        =  1.500  grama. 

Syrup 50  X        0.051      =  0.026 

Coffee  (breakfast) 360  X        0.076      =  0.2^ 

Codfishballs.  etc. 160  X        1.77        =  2.665 

Stewed  tomato 200  X        0.14        =  0.280 

Bread  (dinner) 75  X        1.59        =  1.192 

Coffee  (dinner) 360  X        0075      =  0.262 

Apple  pie 95  X        0.40        =  0.380 

Apple  fritters 200  X        0.40        =  0.800 

Stewed  prunes 125  X        0.15        =  0.187 

Bread  (supper) 50  X        1.69        =  0.796 

Butter 15  X        0.10        =  0.015 

Tea 350  X        0.042      =  0.147 

Total  nitrogen  in  food 8.600  grama. 

Total  nitrogen  in  urine 7.140 


Fuel  value  of  the  food    ....     2030  calories. 
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OAEMAN. 


Saturday^  January  16, 1904* 


Breakfast  —  Soft  oat-meal  150  grami,  milk  100  grams,  sugar  30  grams,  bread 

80  grams,  batter  10  grams,  one  cup  coftee  350  grams. 
Dinner.  —  Baked  macaroni  with  a  little  cheese  200  grams,  stewed  tomato  200 

grams,  bread  50  grams,  tapioca-peach  pudding  150  grams,  one  cup  coffee 

350  grams. 
Sapper.  —  French  fried  potato  100  grams,  fried  bacon  20  grams,  bread  76 

grams,  jam  75  grams,  one  cup  tea  350  grams. 


Food.  Onans.  Per  cent  Nitrogen.     Total  Nitrogen. 

Soft  oat-meal 150  X  0.27        =  0.405  grams. 

Milk 100  X  0.44        =  0.440 

Sugar 30  X  0.00        =  0.000 

Bread  (breakfast) 30  X  l.Ol        =  0.483 

Butter 10  X  0.10        =  0.010 

Coffee  (breakfast) 850  X  0.075      =  0.262 

Baked  macaroni,  etc 200  X  0.72        =  1.440 

Stewed  tomatoes 200  X  0.15        =  0.300 

Bread  (dinner) 50  X  161        =  0.805 

Tapiocarpeach  pudding     ...  150  X  0.087      =  0.130 

Coffee  (dinner) 350  X  0.093      =  0.325 

French  fried  potato 100  X  0.47        =  0.470 

Fried  bacon 20  X  8.15       =  0.030 

Bread  (sapper) 75  X  1.61       =  1.207 

Jam 75  X  0.039      =  0.029 

Tea 860  X  0.099      =  0.346 

Total  nitrogen  in  food 7.282  grams. 

Total  nitrogen  in  urine 8.230 

Fuel  Talue  of  the  food    ....  1824  calories. 


14 


BiYikftftt  —  Boiled  IndUn-ineftl  125  ^ramf ,  mlik  125  grjims,  lu^wr  SO  gtmmi. 

buuer  10  gracDA,  breaJ  30  grams,  one  cup  coffee  S50  graoQi, 
Dioo^r.  —  Be&n  loup  (Ihick)  200  grauLt,  br^ead  75  grams,  maabed  potato  100 

gramflj  picklei  25  gnim««  one  cup  coffee  350  gmmi,  custard  pie  10&  grama. 
Supper.  "  Cracker*  60  grama,  butter   15   grarai,  a  tewed  pruaei   126  grftms^ 

ipoage  QAke  100  grami,  one  cup  ten  350  graoii. 


Food.  GnuDt. 

Boiled  IndiaO'iDCiat   ,     .     .    ,    ,  125 

MUk    ..........  126 

Sugir.     .    - 30 

Butter  (breakfaat) 10 

Bread  (breakfast)     .....  30 

Coffee  (breakfast) S50 

Beanfioup 200 

Bread  (dinner)      ......  75 

Ma«bed  putato 100 

Plckre* 25 

Coffw  (dtntser) 300 

Cu8t*rd  pie lOfi 

Crackers      ..*...,.  GO 

Butter  (nupper)     ,..*,.  15 

Stewed  prunei     ......  126 

Sponge  cake    .......  100 

Tea ,    .  360 

Total  nitrogen  in  food 

Total  nitrogen  in  urine 


Fuel  Ttlue  of  the  food    ....    2081  taloriei. 


Per  c«Dt  Xltrofea. 

l^MKItow 

X 

024 

= 

0,300  grai 

X 

0.60 

= 

0.626 

X 

0.00 

- 

0000 

X 

OlO 

= 

0.01Q 

X 

L91 

— 

0.4&3 

X 

0.087 

- 

0.304 

X 

O.tfO 

t^ 

1.720 

X 

1,61 

- 

l-i07 

X 

028 

= 

0,3tJO 

X 

0.064 

= 

0.013 

X 

OOSl 

= 

0.28a 

X 

088 

= 

0024 

X 

tfll 

= 

0806 

X 

OlO 

= 

0015 

X 

017 

=: 

u.2ia 

X 

LOO 

= 

1.000 

X 

0.048 

"^ 

0408 
.    B.1IO 
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NITROGEN  BALANCE.  — Ooibiian. 


Nitrogen 
Tkkmin. 

Output. 
Nitrogen  in  Urine.    Weight  of  FaBces  (dry). 

Jan.  12 

7.703  grams. 

6.00  grams. 

18 

9.992  . 

7.83 

.  .  . 

14 

7.412 

8.29 

6.0  grams. 

16 

8.660 

7.14 

76.0 

16 

7.282 

8.23 

13.6 

17 

8.349 

8.14 

9.6 

104.0  grams  contain 
7.39%  N. 

49.388 

46.18 

+ 

7.686  grams  nitrogen. 

49.388  grams  nitrogen.      62.816  grams  nitrogen. 

Nitrogen  balance  for  six  days        =        —3.427  grams. 
Nitrogen  balance  per  day  =        —0.671  gram. 

Average  Intake. 

Calories  per  day 2078. 

Nitrogen  per  day 8.23  grams. 
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NITROGEN  BALANCE.  — loeiwiilAa/. 


Nitrogen 
Tak«nin. 

Output 
Nitrogen  in  Urine.    WeigM  of  Vmm  (diy). 

Jan.  12 

7.793  grams. 

7.33  grains. 

...                •    • 

13 

9.092 

7.64 

21  gnuna. 

14 

7.889 

6.21 

26 

16 

8.660 

8.18 

62 

16 

7.282 

7.92 

37 

17 

8.349 

7.26 

11 

147gnuiucoBUiB 
6.07%  K. 

49.864 

44.64 

+ 

10.24  grama  nitrogn. 

49.364  grams  nitrogen.     64.78  grams  nitrogen. 

Nitrogen  balance  for  six  days        z^       —6.416  gramSi 
Nitrogen  balance  per  day  =       —0.008  grrnm. 


Daily  diet  same  as  Oakman's,  except  that  a  smaller  amoant  of 
taken  at  breakfast  on  the  14th.    Nitrogen  correction  made  accocdiag^. 


PHYSIOLOGICAL  ECONOMY  IN   NUTRITION      213 


Jan.  12 
13 
14 
16 
16 
17 


NITROGEN  BALANCE.  — 5te//z. 


I^itrogen 
TUunin. 

Output. 
Nitrogen  in  Urine.    Weight  of  Fsecee  (dry). 

7.798  grams. 

4.61  grams. 

16.0  grams 

9.463 

7.90 

34.0 

7.412 

4.99 

21.0 

8.660 

9.06 

81.6 

7.282 

7.66 

33.0 

8.349 

.      8.66 

18.0 
162.6  grams  contain 

C.52%  N. 

48.869 

42.66 

+ 

9.94  grams  nitrogen. 

48.869  grams  nitrogen.      62.60  grams  nitrogen. 

Nitrogen  balance  for  six  days        =        —3.741  grams. 
Nitrogen  balance  per  day  =        —0.623  gram. 


Daily  diet  same  as  Oakman*s,  except  on  January  13,  when  8  grams  of 
boiled  rice  were  uneaten  at  breakfast  and  100  grams  of  fried  rice  at  supper. 
CorrectioD  in  nitrogen-content  made  accordingly. 
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NITROGEN  BALANCE.  — Bo<«f. 


Tftkenin. 

Output. 
Nitrogen  in  Urine.    Weight  of  Facet  (dry). 

Jan.  12 

7.706  grams. 

7.46  grams. 

13 

9.916 

7.03 

.  .  . 

14 

7.376 

7.13 

36  grams. 

15 

8.439 

8.04 

80 

16 

7J226 

7.66 

84 

17 

8.349 

7.88 

84 

184  gmms  contain 
7.17%  N. 

49.011 

44.70 

+ 

9.61  grami  nitrogen. 

49.011  grams  nitrogen.       54.81  grams  nitrogen. 

Nitrogen  balance  for  six  days        =        —5.299  grams. 
Nitrogen  balance  per  day  =        —0.888  gram. 

Daily  diet  same  as  Oakman's,  with  the  following  exceptions : 


Jan.  12 

Supper : 

8| 

grams  PoUto  chips,  uneaten. 

13 

Dinner  : 

113 

« 

Apple  sauce,        " 

14 

ti 

50 

(1 

Coffee, 

15 

Supper : 

81 

« 

Prunes,                " 

16 

Breakfast: 

75 

ft 

Coffee,                 « 
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NITROGEN  BALANCE.  — Co/fman. 


mtrogen                                       Output. 

Ttiken  in.           Nitrogon  in  Urine.           Weight  of  Tmcm  (dry) 

Jan.  12 

7.793  grams. 

8.82  grams. 

13 

0.992 

8.28 

.  .  . 

14 

7.412 

8.30 

67.00  grams. 

15 

8.660 

7.91 

41.25 

16 

7.282 

7.32 

47.00 

17 

8.349 

7.44 

21.50 

166.76  grams  contain 
6.66%  N 

49.388 

48.07 

+ 

11.10  grams  nitrogen. 

49.388  grams  nitrogen. 

69.17  grams  nitrogen. 

Nitrogen  balance  for 

six  days 

= 

—9.782  grams. 

day 

= 

-1.630  grams. 

Daily  diet  same  as  Oakman't. 
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NITROGEN  BALANCE.  — Frt^. 


Nitrogm                                         Output. 

Tkken  In.          Xitrogen  in  Urine.           Weight  of  Ftocea  (dry). 

Jan.  12 

7.703  gnmi. 

8.99  grams. 

13 

9.992 

6.49 

.  .  . 

H 

7.412 

10.26 

64.0   grmms. 

16 

8.660 

7.97 

20.6 

16 

7.282 

6.20 

62.0 

17 

8.186 

9.40 

31.0 

186.6  grams  contain 
6.49%  N. 

49.226 

48.31 

-f- 

12.10  grams  nitrogen. 

49.226  grAins  nitrogen. 

Nitrogen  balance  for 

six  days 

= 

-11.186  grams. 

Nitrogen  balance  per 

day 

= 

-1.864  grams. 

Daily  diet  same  as  Oakman's,  except  that  on  the  17th  inst.  a  portion  of  the 
prunes  was  uneaten.     Correction  made  accordingly. 


PHYSIOLOGICAL  ECONOMY  IN  NUTRITION      217 


NITROOEN  BALANCE.— JJcikferMfi. 


Nitrocm                                       Outpat. 

Tkkfloin.          Nitrogen  in  Urine.          Weight  of  Faces  (dry). 

Jan.  12 

7.639  grams. 

7.68  grams. 

18 

9.794 

8.22 

14 

7.487 

8.24 

16 

8.660 

7.76 

46  grams. 

16 

7.068 

7.56 

26 

17 

8.046 

7.87 

22 

93      grams  contain 
6.46%  N. 

48.693 

47.83 

+ 

6.00  grams  nitrogen. 

• 

48.603  grams  nitrogen. 

68.38  grams  nitrogen. 

Nitrogen  balance  for 

six  days 

zzz 

—4.787  grams. 

Nitrogen  balance  per 

day 

= 

-0.789  gram. 

Daily  diet  same  as  Oakman's,  except  that  on  sereral  days  smaller  amounts  of 
coffee  and  tea  were  taken.    Corrections  made  accordingly. 
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Jan.  12 
13 
14 
15 
16 
17 


NITROGEN  BALANCE.  — Afom's. 


Nitroffen 
Tkkenin. 

Outpttt. 
Nitrogen  In  Urine.    Weight  of  Fncee  (dry). 

7.265  grams. 

4.19] 

grams. 

... 

9.673 

7.92 

7.825 

7.91 

4.75  grams. 

8.638 

7.44 

saoo 

7.282 

7.88 

71.00 

8.349 

5.28 

53.00 

166.75  grams  contain 
6.45%  N. 

4a822 

40.12 

4- 

10.75  grams  nitrogen. 

48.322  grams  nitrogen.     60.87  grams  nitrogen. 

Nitrogen  balance  for  six  days        =        —2.548  grama. 
Nitrogen  balance  per  day  =        —0.424  gram. 


Daily  diet  same  as  Oakman*s  except  that  on  the  first  three  days  smaller 
amounts  of  tea  and  coffee  were  Uken.    Ck>rrections  made  accordingly. 
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lOTROGGN  BALANCE.  — JZbonuin. 


Nitrogen                                 Out 
Tfcken  in.       Nitrogen  in  Urine. 

tput. 
Weight  of  Faecea  (diy). 

Jan.  12 

7.466  grams. 

11.31  grams. 

13 

9.992 

11.63 

.  .  . 

14 

7.412 

9.38 

... 

15 

8.660 

8.44 

27.5  grams. 

16 

7.282 

8.89 

28.5 

17 

8.349 

8.99 

13.0 

69.0  grams  contain 
6.46%  N. 

49.061 

58.64 

4- 

4.45  grams  nitrogen. 

49.061  grams  nitrogen. 

63.09 

grams  nitrogen. 

Nitrogen 

1  balance  for  six  days        = 

- 

-14.029  grams. 

Nitrogen  balance  per  day 

= 

- 

-  2.338  gram. 

Daily  diet  same  as  Oakman's,  except  that  on  January  12th  80  grams  potato 
chips  were  not  eaten.    Nitrogen  intake  corrected  accordingly. 
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NITROGEN  BALANCE.— Stiiwy. 


Nitrogen 
Talunln. 

Ootpot 
NitrogMi  in  Urine.    Weight  of  rieoee  (diy). 

1.12 

6.601  grams. 

6.94  grams 

22.6gnuiii. 

13 

9.976 

8.44 

26.0 

14 

7.388 

7.42 

22^ 

15 

8.660 

7.89 

2IX) 

16 

7.282 

7.28 

13.0 

17 

8.349 

8.16 

128.0  grams  oonteiii 
a72%N. 

48.055 

46.07 

4- 

8.26  grams  nitrogn. 

48.056  grams  nitrogen.     53.33  grams  nitrogeo. 

Kitrogen  balance  for  six  days       =       --5.275  grams. 
Nitrogen  balance  per  day  =       —0.879  gram. 


Daily  diet  same  an  Oakman's,  except  that  on  the  12th  100 
tonmtoi'H  ami  100  ^'rams  macaroni  were  uneaten ;  on  the  13th  at  breakfast  25 
^rania  of  cofTee  were  left,  and  on  the  14th  at  breakfast  25  grams  c 
taken.    Corrections  in  intake  of  nitrogen  made  accordingly. 


PHYSIOLOGICAL  ECONOMY  IN  NUTRITION       221 


NITROGEN  BALANCE.— Co*». 


Xitrogen 
Takmiin. 

Output. 
Nitrogen  in  Urine.    Weight  of  Fncee  (dry). 

Jan.  12 

7.798  grams. 

6.49  grains. 

18 

9.967 

9.10 

14 

7.412 

7.33 

8.6 

15 

8.820 

8.04 

44.0 

16 

7.282 

8.58 

19.0 

17 

8.849 

7.44 

6.6 
106.0  grams  contain 
6.48%  N. 

49.113 

46.98 

4- 

6.87  grams  nitrogen 

49.113  grams  nitrogen.         63.86  grams  nitrogen. 

» 
Nitrogen  balance  for  six  days      =       -4.737  grams. 

Nitrogen  balance  per  day  =       -0.789  g^m. 


Daily  diet  same  as  Oakman's,  except  that  on  the  16th  inst.  at  supper  60  grams 
fritters  were  uneaten,  and  on  the  13th  at  breakfast  80  grams  coffee,  and  at  dinner 
22  grams  apple  sauce  were  uneaten.    Corrections  made  accordingly. 
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NITROGEN  BALANCE.  — firoyjef. 


Nitrogen 
Tkkenin. 

Nitrogen 

Output. 
In  Urine.    Weight  of  Faces  (dry). 

Jan.  12 

7.476  grams. 

5.88  grams. 

13 

9.496 

6.99 

14 

6.814 

7.47 

.  .  . 

15 

8.036 

9.67 

85gimm8. 

16 

6.696 

7.65 

14 

17 

7.762 

5.28 

20 

69  grams  contain 

6.61%  N. 

46.277 

42.44 

+ 

4.56  grams  nitrogso. 

46.277  grams  nitrogen. 

47.00  grams  nitrogen. 

Nitrogen  balance  for  six  days 

= 

-0.723  gram. 

Nitrogen  balance  per  day 

= 

-0.120  gram. 

Daily  diet  same  as  Oakman's,  except  that  each  day  co£Fee  was  omitted  from 
breakfast  and  dinner.    Corrections  made  accordingly. 
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Second  Nitrogen  Balance. 

Commencing  February  29,  a  second  nitrogen  balance  was 
attempted  with  very  different  results.  This  balance  period 
extended  through  seven  days  and  was  characterized  by  an 
average  daily  intake  of  9.50  grams  of  nitrogen,  an  increase  of 
1.3  grams  of  nitrogen  per  day  over  the  preceding  period,  to- 
gether with  an  average  fuel  value  of  the  food  equal  to  2500 
calories  per  day. 

The  daily  diet  with  its  content  of  nitrogen,  etc.,  is  detailed 
under  Oakman.  Any  variations  (only  slight  ones)  from  this 
diet  are  indicated  on  the  individual  balance-sheets,  corrections 
being  made  in  the  nitrogen  intake. 

In  all  of  the  men,  with  one  exception,  a  distinct  plus  bal- 
ance is  seen,  showing  that  under  the  conditions  of  this  experi- 
ment the  men  were  all  storing  up  nitrogen.  The  plus  balance 
per  day  varied  from  0.132  gram  to  1.231  grams  of  nitrogen. 

The  average  daily  output  of  nitrogen  through  the  urine  for 
this  seven  days*  period  (Oakman*s  case)  was  7.24  grams,  being 
0.28  gram  less  per  day  than  in  the  preceding  period.  Sliney, 
the  one  man  who  failed  to  show  a  positive  balance,  was  ap- 
parently losing  nitrogen  at  the  rate  of  0.48  gram  per  day 
during  this  period. 

All  of  the  individual  data  are  shown  in  the  accompanying 
tables  of  results : 
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OAKMAN. 
Monday  February  29y  1904" 

Breakfast.  —  Boiled  rice  176  grams,  milk  126  grams,  sugar  26  grams»  baked 

potato  150  grams,  one  cup  co£Fee  360  grams,  butter  10  grams. 
Dinner.  —  Baked  spaghetti  260  g^ms,  mashed  potato  260  grams,  bread  75 

grams,  boiled  tomato  160  grams,  apple  pie  112  grams,  one  cup  coiTee 

360  grams. 
Supper.  —  Biscuit  176  grams,  fried  bacon  20  grams,  fried  sweet  potato  150 

grams,  butter  20  grams,  one  cup  tea  860  grams. 

Food.  Omna.  Per.  cent  Nitrofeo.    ToUl  Nitrofeo. 

Boiled  rice 176  X        0.34        =  0.606  grams. 

Milk 126  X        0.66       =  0.687 

Sugar 26  X        0.00        =  0.000 

Baked  potato 160  X        0.84        =  0.610 

Coffee  (breakfasiv 850  X        0.082      =  0.287 

Butter 10  +  20  =      80  X        0.16        =  0.480 

Spaj^lietti 250  X        0.73        =  1.826 

Mashed  potato 260  X        0.30        =  0.760 

Bread 76  X        1.61        =  1.207 

Tomato 150  X        0.16        =  0.240 

Apple  pio 112  X         0.46        =  a616 

Biscuit 175  X         121        =  2.117 

Fried  bacon 20  X        3.80        =  0.760 

Fried  sweet  potato 150  X        0.22        =  0.330 

Tea 850  X        0.06        =  0.210 

Coffee  (dinner) 850  X        O.ll        =  0.386 

Total  nitrogen  in  food 10.466  grams. 

Total  nitrogen  in  urine 6.880 


Fuel  value  of  the  food 


,    ,    ,    2670  caloriet. 
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OAKMAN. 


Tuesday  J  March  i,  1904. 


Breakfast.  —  Fried  rice  160  grams,  sjrup  60  grams,  baked  potato  160  grams, 

batter  10  g^ms,  one  cup  coffee  360  grams. 
Dinner.  —  Thick  pea  soup  260  grams,  boiled  onions  160  grams,  boiled  sweet 

potato  160  grams,  bread  75  grams,  butter  20  grams,  one  cup  coffee 

350  grams. 
Sapper.  —  Celery-lettaoe-apple  salad  120  grams,  crackers  82  grams,  American 

cheese  20  grams,  Saratoga  chips  79  grams,  one  cup  tea  850  grams,  rice 

costard  100  grams. 


Food.  Onuna. 

Fried  rice 160 

Syrup 50 

Baked  potato 150 

Batter     ....     10  +  20    =      30 

Coffee  (breakfast) 360 

Pea  soup 260 

Boiled  onions 160 

Boiled  sweet  potato      ....  160 

Bread 76 

Coffee  (dinner) 360 

Salad 120 

Cimckers 82 

Cheese 20 

Saratoga  chips 79 

Tea 350 

Rieecastard 100 

Total  nitrogen  in  food 
Total  nitrogeo  in  orine 


Per  cent  Nitrogen. 

Total  Nitrogen. 

X 

0.34 

= 

0.610  grams. 

X 

0.00 

= 

0.000 

X 

0.33 

= 

0.496 

X 

0.16 

= 

0.048 

X 

0.042 

= 

0.147 

X 

0.54 

= 

1.350 

X 

0.27 

= 

0.405 

X 

0.18 

= 

0.195 

X 

1.65 

= 

1.237 

X 

0.084 

= 

0.294 

X 

0.14 

= 

0.168 

X 

1.60 

= 

0.480 

X 

8.92 

= 

0.784 

X 

1.22 

= 

0.963 

X 

0.064 

= 

0.189 

X 

a56 

' 

0.660 
.    7.825  grams. 
.     7.420 

Foal  TattMi  of  the  food    . 


.    .    2379  oaloriee. 


16 
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OAKBfAN. 


Wednesday^  March  i?,  IBO^* 


Breakfast  —  Wheat  griddle  cakes  200  grams,  syrup  60  grams,  batter  10  grams, 

one  cup  co£Fee  850  grams,  banana  75  g^ams. 
Dinner.  —  Boiled  salt  mackerel  25  grams,  boiled  potato  250  grams,  boiled 

turnip  150  grams,  bread  75  grams,  one  cup  coffee  350  grams,  apple  sauce 

150  grams. 
Supper.  —  Chopped  fresh  cabbage  with  salt,  pepper,  and  vinegar  100  grams, 

bread  75  grams,  butter  20  grams,  chocolate  cake  150  grams,  cranberry 

sauce  100  grams,  one  cup  tea  850  grams. 


Food.  Onma.  Per  cent  Nitrogen.        Total  Nitrogen. 

Griddle  cakes  200  X        0.80        =  1.600  grams. 

Syrup 50  X        0,00        =  0.000 

Butter     ...         10  +  20    =      30  X        0.16        =  0.018 

Coffee  (breakfast 350  X        0.006      =  0.281 

Banana 75  X        0.20        =  0.160 

Mackerel 25  X        3  92        =  0.080 

Boiled  potato 250  X        0.27        =  0.675 

Boiled  turnip 150  X        0.071       =  ai06 

Bread 75  +  75    =    150  X        1.63        =  2.446 

Coffee  (dinner) 850  X        0.066      =  0.281 

Applesauce 150  X        0.048      =  0.072 

Cabbage 100  X        0.28        =  0.280 

Chocolate  cake 150  X        0.05        =  1.426 

Cranberry  sauce 100  X        0.046      =  0.046 

Tea 350  X        0.057      =  0.199 

Total  nitrogen  in  food 8.487  grams. 

Total  nitrogen  in  urine 7.580 

Fuel  value  of  the  food    .    •  •    •    2391  calories. 
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OAKMAN. 


Thursday y  March  3, 1904. 


Breakfast  —  Boiled  hominy  175  gnrams,  milk  125  grams,  sugar  25  grams,  baked 

potato  150  grams,  butter  10  grams,  one  cup  co£fee  350  grams. 
Dinner.  —  Hamburg  steak  with  much  bread,  fat,  and  onions  150  grams,  boiled 

potato  250  grams,  bread  75  grams,  butter  10  grams,  one  cup  coffee 

350  grams. 
Supper.  —  Tapioca-peach  pudding  250  grams,  bread  75  grams,  jam  75  grams, 

butter  20  grams,  one  cup  tea  350  grams. 


Food.                                                Onunt.  Per  cent  Nitrogen.  Total  Nitrogen. 

Boiled  hominy 175  X        0.19        -  0.830  grams. 

Milk 125  X        0.40        =  0.500 

Sugar 25  X        0.00        =  0.000 

Baked  potato 150  X        0.28        =  0.420 

Butter     ..    10+10  4-20    =      40  X        0.16        =  0.064 

Coffee  (breakfast) 350  X        0.075      =  0.262 

Hamburg  steak 150  X        2.12        =  3.180 

Boiled  potato 260  X        0.27        =  0.675 

Bread 75 -f  75    =    150  X        148        =  2.220 

Coffee  (dinner) 360  X        0.093      =  0.325 

Tapioca-peach  pudding      ...    250  X        0.22        =  0.550 

Jam 75  X        0.a^      =  0.025 

Tea 350  X        0.067      =  0.199 

Total  nitrogen  in  food 8.750  grams. 

Total  nitrogen  in  urine 6.850 

Fuel  value  of  the  food    ....    2375  calories. 
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OAKBCAN. 


Friday,  March  4, 190^. 


Bremkfiwt.  —  Fried  hominy  160  gnrams,  Bynip  60  gnuoB,  baked  potato  160  gtamt, 

one  cup  ooflee  860  grams,  butter  10  grams. 
Dinner.— Codfith4>allt  (1  part  fish,  4  parU  poUtoes,  fried  in  pork  fat)   160 

grams,  stewed  tomato  200  grams,  stewed  potato  160  grams,  bread  76 

grams,  one  cup  co£fee  360  grams,  apple  pie  180  grams. 
Supper.  —  French  fried  potato  200  grams,  fried  sausage  60  grams,  batter  10 

grams,  bread  60  grams,  stewed  prunes  126  grams,  sponge  cake  86  grams, 

one  cup  tea  860  grams. 


Vood.                                                 Gnau.  P«r  cent  Hitragvn.  TMaimtzQfan. 

Fried  hominj 160  X  0.82        =  0.480  grams. 

Syrup 60  X  0.00        =  0.000 

Baked  pouto 160  X  0.37        =  0.666 

Coffee  (breakfast) 860  X  0.099      =  0.846 

Butter     ....    10+10    =      20  X  ai6        =  a082 

Fish-baUs 160  X  1.78       =  2.696 

Stewed  tomato 200  X  ai9       =  0.880 

Bread      ....    76  +  60    =     126  X  1^        =  1.926 

Coffee  (dinner) 360  X  0.069      =  0.241 

Apple  pie 130  X  0.38        =  0.494 

French  fried  poUto 200  X  0l49        =  0.980 

Sausage 50  X  2.76       =  1.376 

Prunes 126  X  0.17        =•  0.212 

Spongecake 36  X  a88        =  0.290 

Tea 860  X  0.072      =  0.262 

Stewed  pouto 160  X  0.18        =  0.270 

Total  nitrogen  in  food 10.427  grams. 

Total  nitrogen  in  urine 7iK0 

Fuel  ralue  of  the  food    ....  2874  cakriet. 
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OAKMAN. 


Saturday^  March  5, 1904^ 


Breakfast. —  Boiled  Indian-meal  200  grams,  milk  125  grams,  sugar  26  grams, 

one  cup  coffee  850  grams,  fried  sweet  potato  150  grams,  butter  10  grams. 
Dinner.  —  Tomato  soup,  thick  witli  potatoes  and  onions  boiled  together  825 

grams,  bread  100  grams,  scrambled  eggs  50  grams,  mashed  potato  150 

grams,  one  cup  coffee  850. 
Supper.  —  Bread  pudding  with  raisins  250  grams,  stewed  peaches  150  grams, 

bacon  20  grams,  French  fried  potato  150  grams,  bread  50  grams,  butter 

10  grams,  one  cup  tea  850  grams. 


Food.                                                   Onuna.  Per  cent  Nitrogen.  Total  Nitrogen. 

Boiled  Indian-meal   .....    200  X  0.20       =  0.400  gram. 

Milk 125  X  0.52        =  0.650 

Sugar 25  X  0.00       =  0.000 

Coffee  (breakfast) 350  X  0.10        =  0.850 

Fried  sweet  pouto 150  X  0.22        =  0.830 

Butter      ....     10+10    =      20  X  0.16        =  0.032 

Tomato  soup 825  X  0.10        =  0.325 

Bread 100  +  50      150  X  157        =  2.355 

Scrambled  eggs 50  X  2.22        =:  1.110 

Mashed  poUto 150  X  0.25        =  0.375 

Coffee  (dinner) 350  X  0.075      =  0.262 

Bread  pudding 250  X  0.80       =  2.000 

Stewed  peaches 150  X  0.24        =  0.360 

Bacon 20  X  4.00       =  0.800 

French  fried  potato 150  X  0.56        =  0.840 

T«a 350  X  0.084      =  0.204 

Total  nitrogen  in  food 10.488  grams. 

Total  nitrogen  in  urine 6.100 

Fuel  value  of  the  food     ....  2302  calories. 
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OAKMAN. 


Sunday y  March  6,  190^. 


Breakfast.  —  Fried  Indian-meal  150  grams,  syrup  50  grams,  sliced  banana  100 

grams,  baked  potato  150  grams,  one  cup  cofifee  350  grams,  butter   10 

grams. 
Dinner.  —  Corned  beef  50  grams,  boiled  cabbage  200  grams,  mashed  potato 

250  grams,  bread  75  grams,  one  cup  coffee  350  grams,  fried  rice  100 

grams,  jam  75  grams. 
Supper.  —  Sponge  cake  150  grams,  apple  sauce  150  grams,  crackers  32  grams, 

butter  10  grams,  one  cup  tea  350  grams,  sardine  14  grams. 


Food.  OnuDB. 

Fried  Indian-meal 150 

Syrup 50 

Banana 100 

Baked  potato 150 

Coffee  (breakfast) 3o0 

Butter      ....     10  ^  10    =      20 

Corned  beef 60 

Cabbage 200 

Mashed  potato 250 

Bread 75 

Coffee  (dinner) 350 

Fried  rice 100 

Jam 75 

Sponge  cake 150 

Apple  saucv 150 

Crackers a2 

Tea 350 

Sardine 14 

Totnl  nitrogen  in  food 
Total  nitrogen  in  urine 

Fuel  value  of  the  food    .    .    . 


P»r  cent  Nitrogen. 

Total  Nitrogen. 

X 

0.88 

= 

0.570  gram. 

X 

0.00 

= 

0.000 

X 

0.19 

= 

0.190 

X 

0.87 

= 

0.555 

X 

0.072 

= 

0.252 

X 

0.16 

= 

0.082 

X 

5.24 

= 

2.620 

X 

034 

= 

0.680 

X 

0.32 

= 

0.800 

X 

167 

= 

1.252 

X 

0.093 

= 

0.326 

X 

023 

= 

0.280 

X 

0.034 

= 

0.025 

X 

1.02 

z= 

1.530 

X 

0.044 

— 

0.066 

X 

1.50 

= 

0.480 

X 

0054 

r= 

0.189 

X 

3,35 

0469 

10.266  grams 
7.960 

3173  calories. 
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NITROGEN  BALANCE.— Oaib»an. 


Kitrogen 
Taken  in. 

Output 
Nitrogen  in  Urine.    Weight  of  Vmofm  •  (dry). 

Feb.  29 

10.466  grams. 

6.88  grams. 

.  .  . 

Mar.  1 

7.825 

7.42 

2 

8.487 

7.58 

17  grams 

3 

8.750 

6.85 

72 

4 

10.427 

7.95 

39 

6 

10.483 

6.10 

19 

6 

10.265 

7.96 

_85 

182  grams  contain 
6.81%  N. 

66.703 

50.74 

+ 

12.304  grams  nitrogen. 

66.703  grams  nitrogen.        68.134  grams  nitrogen 

Nitrogen  balance  for  seven  days        =        +3.569  grams. 
Nitrogen  balance  per  day  =        +0.509  gram. 


Average  Intake. 

Calories  per  day 2509. 

Nitrogen  per  day 9.50  grams. 


*  The  figures  given  for  weight  of  faeces  during  this  balance  period  are  tabu- 
lated for  convenience  as  above,  but  naturally  the  last  yield  was  not  obtained 
until  the  8th  of  March.  The  total  of  182  grams,  however,  is  the  exact  amount 
of  air-dry  fascet  collected  between  the  two  charcoal  layers,  marking  off  accurately 
the  balance  period. 
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NITKOGEN  BALANCE.— £<Mier«M. 


Niiioaeu 

HitngvB 

OntiMiL 
inUrine.           Wei^  of  FtooM  (dry). 

Feb.  29 

10.261  grams. 

8.96  gram. 

Mar.   1 

7.384 

6.80 

2 

8.487 

8.28 

85gimiiit. 

8 

8.565 

7^ 

4 

10.427 

8.22 

5 

10.488 

8.00 

6 

10.266 

8^ 

28 

113  grams  oooiain 
6.21 5t  N. 

65.862 

55Ja 

4- 

7.017  grams  nitrogen. 

65.862  grams  nitrogen.  62.337  grains  nitrogen. 

Nitrogen  balance  for  seren  days        =       +3.525  grams. 
Nitrogen  balance  per  6mj  r=       +0.508  grams. 
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NITROGEN  BALANCE.— l/orrit. 


ITttroffm 
TUMnin. 

Outpat. 
Nitiogwi  in  Urine.           Weight  of  Faoes  (drj\ 

l29 

10.466  grams. 

6.40  grams. 

r.  1 

7.720 

6.64 

46  grams. 

2 

8.810 

6.40 

43 

3 

8.750 

6.66 

41 

4 

10.427 

4.09 

46 

6 

10.483 

6.38 

88 

6 

10.266 

7.01 

13 
226  grams  contain 

7.18J6  N. 

66.430 

42.37 
nitrogen. 

+ 
68.526 

16.166  grams  nitrogen. 

66.430  grams 

grams  nitrogen. 

Nitrogen  balanoe  for  seven  dajs 

= 

+7.906  grams. 

mtrogen  balance  per  day 

= 

+1.129  grams. 

?.£- r:  .!.,•-:  liL   Zl.MiT    I>"    VTTiirK'X 


ZmM*^    a- 

f*'.    ■£, 

:    fry.  5r»-= 

V.X'   : 

'  i'i! 

j 

•  tr' 

V 

•  Ty 

i 

::  *jr 

r^ 

:'  V',:. 

^, 

y-ji.: 

yiT?- '»"-»' y  "y  •  "-* V 7i,  —  .~n^»ct 


▼aipsB  tf  3 


4* 


'<^ 


*'^»  Vc*, 


h:\f> 


S3 
3D 

10515 


6J4%H. 


•/»  T0-«  ;.'r2im*  niiri'gen.         •>5.77o  grBm*  niirugm. 


Nitro;rc:n  balancx-  per  daj  =        +0.13S 


p 

] 

ZOOM AN                                      COHN 
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NITROGEN  BALANCE.  — 5te/rr. 


Nitrogen 
Taken  in. 

Output 
Nitrogen  in  Urine.            Weight  of  Faecee  (dry>. 

Feb.  29 

9.989  grams. 

7.90  grams. 

23  grams. 

Mar.   1 

8.090 

5.98 

22 

2 

8.487 

6.58 

21 

3 

9.300 

8.10 

45 

4 

11.107 

4.66 

18 

5 

10.024 

8.69 

36 

6 

10.392 

&20 

31 

10 
206  grams  contain 

6.66%  N. 

67.389 

50.11 

+ 

13.719  grams  nitrogen. 

67.389  grams  nitrogen.  63.829  grams  nitrogen. 

Nitrogen  balance  for  seven  days       =       +3.560  grams. 
Nitrogen  balance  per  day  =        +0.506  gram. 
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NITROGEN  BALANCE.  — £oetiieiri«a^ 


Nitrogen 
Taken  in. 

Nitrogen 

Output, 
in  Urine.         Weiglit  of  Fnoee  (dxy). 

Feb.   29 

10.406  grams. 

7.38  grams. 

16.6  grams. 

Mar.     1 

7.825 

7.06 

88.0 

2 

8.487 

7.07 

21.0 

8 

8.750 

7.83 

.  .  . 

4 

10.427 

7.86 

15.0 

6 

10.654 

4.29 

22.0 

6 

10.886 

8.07 

56.0 

168.5  grams  contain 
7.11%  N. 

67.495 

67.495  grams  nit] 

49.04 

+ 

11.980  grams  nitrogen. 

rogen. 

61.020 

grams  nitrogen. 

Nitrogen  balance  for  seven  days 

= 

+6.475  grams. 

Nitrogen  balance  per  day 

= 

+0.926  gram. 
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NITROGEN  BALANCE.— CoAn. 


Feb.   29 

Nitrogen 
Tnkenin. 

10.442  grams. 

Output. 
Nitrogen  in  Urine.        Weight  of  FsBoee  (dry). 

0.74  grams.             .  .  . 

Mar.     1 

7.825 

6.86 

.  .  . 

2 

8.487 

7.29 

43  grams. 

4 

10.215 

5.50 

24 

6 

10.483 

9.55 

57 

6 

8.164 

6.77 

25 
149  grams  contain 

6.63%  N.  =  9.878  gr. 

-1.401»  = 

55.616 

45.80 

+         8.477  grams  nitrogen. 

55.616  grams  nitrogen. 

54.277  grams  nitrogen. 

Nitrogen  balance  for 

six  days 

=        -f  1.330  grams. 

Nitrogen  balance  per 

day 

=        +0.223  gram. 

*  This  balance  is  complicated  by  the  loss  of  the  urine  on  March  8.  Conse- 
qoently  one-aeventh  of  the  total  nitrogen  of  the  faeces  of  the  period,  namely 
1.401  gnuns,  was  deducted  from  the  total  fsscal  nitrogen. 
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Feb.   29 


Mar. 


NITROGEN  BALANCE. —  ZoMuiii. 


Output. 


Taken  in. 

Ni  ro««n  in  Urine. 

Wflif  ht  of  F«oM  (dry). 

10.466  grains 

7.02  graoM. 

18  grams. 

7.601 

6.66 

25 

8.487 

7.26 

52 

8.750 

7.56 

40 

10.427 

7.61 

14 

10.483 

7.08 

30 

10.265 

6.81 

JO 

189  grams  contain 
6.54%  N. 

66.482 

4a90 

+ 

12.36  grams  nitrogen. 

66.482  grams  nitrogen. 


62J26  grams  nitrogen. 


Nitrogen  balance  fc»r  sercn  days        ==        +4.222  grams. 
Nitrogen  balance  per  day  =        +0.603  gram. 
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NITROGEN  BALANCE.  — Broy/«#. 


Nitrogen  Output. 

Takttu  in.    Nitrogen  in  Urine.    Weight  in  Fmm  (dry)u 


Feb.  20 

10.179  grams. 

5.74  grams. 

Mar.  1 

7.468 

9.26 

.  .  . 

2 

8.487 

6.97 

ISgrmms. 

3 

8.760 

6.18 

4 

4 

10.427 

7.68 

46 

6 

10.483 

5.50 

29 

6 

10.265 

7.69 

42 

134  grmmt  ooatftin 
6^24%  N. 

66.059 

49.08 

+ 

8.361  gnunt  nitrag 

66.059  grams  nitrogen. 

57.441  gramt  nitrogen. 

Nitrogen  balance  for 

seven 

days 

= 

+a618  grama. 

Nitrogen  balance  per 

day 

= 

+1.231  grama. 
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NITROGEN  BALANCE.  — Frite. 


Vitrogwi 

Output 
Nitrogen  in  Urine.    Weight  of  Ftooet  (dry). 

Feb.  29 

10.466  grami. 

6.22  grams. 

Mar.  1 

7.826 

7.44 

.  .  . 

2 

8.487 

4.00 

71 

3 

8.760 

7.06 

28 

6 

10.483 

8.71 

49 

6 

10.266 

4.78 

44 

192  grams  contain 

6.61%  N.  =12.691  gr. 
=   1.818* 

66.276 

88.20 

+                     10.878  grm.  N. 

66.276  granifl  nitrogen. 

49.078  grams  nitrogen. 

Nitrogen  balance  for  six  days 

-       +7.198  grams. 

Nitrogen  balance 

per  day 

-       +1.199  grams. 

*  This  balance  is  somewhat  complicated  by  the  fact  tliat  on  March  4  the 
oriDe  was  lost,  so  that  this  day  bad  to  be  thrown  out.  Correction  on  the  fasces, 
boweTer,  was  made  by  deducting  one-seventh  of  the  total  fiecal  nitrogen,  on  the 
aMiimption  that  the  nitrogen-content  was  essentially  the  same  for  each  day  of 
the  teTeo-day  period. 


16 
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Third  Nitbiogex  Bajlajice. 

The  last  of  March,  a  tlirrd  mtrogen  biUaiiee  was  tned  on  ft 
iligfatlj  lowered  mtnjgen  iniake  and  wtdi  m  d^t  mexmam  in 
the  ftiel  raloe  of  the  c^dly  food.  In  tiiis  pezlod  of  five  days. 
Match  2S  to  April  1,  the  nitrogen  laken  in  per  day  aYer- 
aged  8.62  graios,  or  n^uiy  one  gnun  per  day  less  than  in 
the  psBccdiOg  period.  The  fuel  raloe  of  th^  food  avseniged 
2840  calories  per  day,  or  abotit  300  calories  more  than  in  the 
preceding  period. 

The  daily  diet,  with  its  content  of  nitTOgen,  etc.,  k  detailed 
for  each  day  under  Oakmaa.  Any  ikv^tioQ  from  this  diet  in 
the  cases  of  the  other  men  is  indicated  on  the  accompanying 
lalanee-sheets. 

The  resolts  obtained  in  this  balance  period  indicate  that 
the  lowest  level  had  been  pnicticaUy  reached,  at  least  under 
the  conditions  of  body-weight,  food,  and  work  previiiliug. 
Cohn,  Fritz,  and  Broyles  showed  a  distinct  positive  baknee. 
Steltz  and  lA*ewenthaI  were  practicallj'  in  ^oilibriuiii,  the 
deviation  being  within  the  limit^s  of  error.  The  remaining 
six  men  showed  a  minus  balance,  although  in  no  oise  was  it 
very  marked. 

It  is  interesting  t4>  note  in  Uiis  connection  tliat  the  aveiage 
daily  output  of  nitrogen  through  tlie  urine  for  tliis  five  days* 
period  (Oaknian's  case)  amounted  to  7.04  grams,  being  0,2 
gram  less  per  day  than  in  the  preceding  period.  This  figure 
for  nitrogen  in  the  mine  means  the  metabolism  daily  of  44 
grams  of  proteid. 

Undoubtedly,  the  rat©  of  proteid  metabolism  for  these  men 
could  have  been  lowei-ed  consklembly  beyond  the  pi-esent 
level  by  increasing  largely  the  intake  of  carbohy^drates  and 
fats,  but  it  has  been  the  intent  throughout  all  of  these  experi- 
ments to  learn  the  minimal  proteid  requirement  under  condi- 
tions precluding  the  use  of  any  excess  of  non- nitrogenous 
foods;  also,  to  study  the  eflfect  of  a  general  physiological 
economy  in  nuti*ition,  with  a  view  to  asceitaining  the  real 
necessities  of  the  body  for  both  proteid  and  non-proteid  foods 
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with  maintenance  of  bodily  strength  and  vigor.  Hence,  we 
may  again  emphasize  the  fact  that  the  low  proteid  metabolism 
maintained  by  all  these  men  throughout  the  period  of  the 
experiment,  with  establishment  of  nitrogenous  equilibriimi  on 
a  consumption  of  proteid  or  albuminous  food  averaging  one- 
half  the  amount  ordinarily  specified  as  the  daily  requirement 
of  the  healthy  man,  has  been  accomplished  with  even  less  total 
food  —  fats  and  carbohydrates  —  than  the  ordinary  standards 
call  for,  f.  e,y  considerably  less  than  3000  calories  per  day  in 
fuel  value. 

OAKMAN. 
Monday,  March  ^8, 1901^. 

Breakfast  —  Fried  rice  150  grams,  syrup  76  grams,  baked  potato  250  grams, 

batter  20  grams,  one  cup  coffee  850  grams. 
Dinner.  —  Thick  pea  soup  200  grams,  boiled  onions  100  grams,  boiled  sweet 

potato  250  grams,  bread  50  grams,  mashed  potato  200  grams,  butter  20 

grams,  one  cup  coffee  350  grams. 
Sapper.  —  Sliced  banana  150  grams,  biscuit  125  grams,  fried  bacon  20  grams, 

French  fried  potato  200  grams,  batter  25  grams,  one  cup  tea  350  grams. 

Food.                                                Onuns.  Per  cent  Nitrogen.  Total  Nitrogen. 

Fried  rice 150  X        0.40        =  0.600  grams. 

Syrup 75  X        0.051      =  0.038 

Baked  potato 260  X        0.33        =  0.825 

Batter      ..    25  +  20  +  20    =      65  X        0.15       =  0.097 

Coffee  (breakfast) 350  X        0.10        =  0.350 

Pea  soup 200  X        0.50       =  1.000 

Boiled  onion 100  X        0.30        =  0.300 

Sweet  potato 250  X        0.12        =  0.300 

Bread 60  X        1.67        =  0.785 

Mashed  potato 200  X        0.80        =  0.600 

Coffee  (dinner) 360  X        0.076      =  0.202 

Banana 160  X        0.27        =  0.405 

Biscuit 126  X        1.21        =  1.613 

Bacon 20  X        8.86        =  0.770 

Fried  pototo 200  X        0.46        =  0.920 

Tea 850  X        0.076      =  0.262 

Total  nitrogen  in  food 9.027  grams. 

Total  nitrogen  in  urine 6.640 

Fuel  value  of  the  food    ....    2936  calories. 


BreAkffttt  —  Boiled  homLTiy  175  grami,  milk  75  grams,  itigar  25  grm.m»,  Mcel 

poijLto  250  gramii  butii^r  20  grama,  one  cup  coffee  350  grmoij. 
DIiiDer.  —  Hamburg  steak  with  much  breads  fat,  mod  onions  125  grams,  boOed 

potato  300  grama,  butter  10  grams,  one  cup  cofF&e  350  grKins,  bread  SS 

gritms,  boikd  carrots  125  grams. 
Supper.  ^  Tupiocfl-peach  pudding  300  gri^mi,  bread  35  gram*,  8arato^  cbipi 

75  gramsi  butter  20  gramj,  jam  75  grams,  one  cup  tea  350  gr&ma. 


Food.                                          OnuiLL  Fer  c&nt  Hltrofca. 

Bolleil  liominy 175  X        0.23        = 

Milk 76  X        0,55       = 

Btigar 25  X        0.00       - 

B»k«dpoUto    .     , 260  X         0.30        =r 

Butter      .,20  +  10  +  20=      60  X        0.15        = 

Cotfe©  (breakfast)     .    .    ,    ,    .    350  X        0.O67      = 

BiJDburg  steak,  etc,      .    *     .    ,     125  X        2.50        = 

Bolted  poUto 800  X        0.26        = 

Coffee  (dinner)     ...,,,    360  X        O051      = 

Carroll .125  X        0.13        = 

Tapiocapeacli  pudding     .    ,     ,    300  X        0^        = 

Bread.     .    .     ,    .    85  +  35    =      70  X        1.51        = 

Saratoga  ehipi 76  X        0.79        r= 

Jwn     . 76  X        0039      ^ 

Tet .    .    SfiO  X        0,06       ^ 

Total  nltrogeu  in  food *    .    , 

Total  nitrogen  in  urtne  ,..,.... 


0.40Sgruii», 

041S 

0.000 

0.900 

0.075 

o.aoo 
a,iao 

0780 
0,17I» 
0,163 

OMm 

1,057 
0.603 
0020 
0,210 


Fuel  value  of  the  food    ,    *    .    .    2&40  caloriei. 
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OAKMAN. 


Wednesday,  March  30,  1904. 


Breakfast.  —  Fried  hominy  150  grams,  syrup  75  grams,  butter  10  grams,  sliced 
banana  250  grams,  one  cup  coffee  350  grams. 

Dinner.  —  Codtlsh-balls  (1  part  fish,  5  parts  potatoes,  fried  in  pork  fat)  125 
grams,  mashed  potato  250  grams,  stewed  tomato  200  grams,  bread  35 
grams,  apple  sauce  200  grams,  one  cup  coffee  350  grams. 

Supper.  —  Chopped  fresh  cabbage  with  salt,  pepper,  and  vinegar  75  grams, 
bread  50  grams,  butter  20  grams,  fried  sweet  potato  250  grams,  cranberry 
sauce  200  grams,  sponge  cake  50  grams,  one  cup  tea  350  grams. 


Food.  Grams. 

Fried  lioroiny 150 

Syrup 75 

Butter      ....     10  +  20    =  30 

Banana 250 

Coffee  (briakfast) 350 

Codfish-bails,  etc 125 

Mashed  potato 250 

Tomato 200 

Bread 35 -f- 50    =  85 

Apple  sance 200 

Coffee  (dinner) 350 

Cabbage 75 

Fried  sweet  potato 250 

Cranberry  sauce 200 

Sponge  cake 50 

Tea 350 

Total  nitrogen  in  food 
Total  nitrogen  in  urine 

Fuel  value  of  the  food    .    . 


Per  cent  Nitrogen. 

Total  Nitrogen. 

X 

0.35 

= 

0.525  grams. 

X 

0.051 

= 

0.038 

X 

0.15 

= 

0.045 

X 

0.25 

= 

0.625 

X 

0.0G6 

= 

0.231 

X 

3.25 

= 

4.063 

X 

0.26 

=: 

0.650 

X 

0.18 

= 

asoo 

X 

1.50 

= 

1.280 

X 

0.053 

= 

0.106 

X 

0.051 

= 

0.179 

X 

0.22 

= 

0.165 

X 

0.15 

= 

0.375 

X 

0.066 

= 

0.182 

X 

0.87 

= 

0.435 

X 

0.042 

.      • 

0.147 

.    9.356  grams. 
.    6.300 

2657  calories. 
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OAKMAN. 
Thursday,  March  31, 1904. 


Breakfast.  —  Fried  Indian  meal  100  grams,  sjnip  76  grams,  baked  potato  250 

grams,  one  cup  coffee  360  grams,  batter  2^  grams. 
Dinner.  —  Tomato  soup^  thick,  with  potatoes  and  onions  boiled  together  800 

grams,  mashed  potato  200  grams,  scrambled  egg  60  grams,  bread  60 

grams,  batter  10  grams,  one  cup  coffee  360  grams. 
Supper.  —  Bread  pudding  160  grams,  sliced  banana  200  grams,  fried  bacon  20 

grams,  boiled  potato  200  grams,  butter  10  grams,  one  cup  tea  860  grams. 

Food.  Oranu.  Per  cent  Nitrogen.     Total  Nitrofeo. 

Fried  Indian  meal     .....  100  X  0.44  =  0.440  grams. 

Syrup 76  X  0.061  =  0.038 

Baked  potato 260  X  0.82  =  0.800 

Coffee  (breakfast) 360  X  0.066  =  0.281 

Butter     .     .     10  +  20  -f  10    =  40  X  0.16  =  0.060 

Tomato  soup 300  X  0.48  =  1.440 

Mashed  potato 200  X  0.26  =  0.620 

Scrambled  egg 60  X  2.16  =  1.076 

Bread 60  X  1.48  =  0.740 

Coffee  (dinner) 360  X  0.067  =  0.200 

Bread  pudding 160  X  0.92  =  1.880 

Banana 200  X  0.24  =  0.480 

Bacon 20  X  1.96  =  0.890 

Boiled  potato  .......  200  X  0.26  •  =  0.600 

Tea 350  X  0.036  =  0.120 

Total  nitrogen  in  food 8.420  grams. 

Total  nitrogen  in  urine 7.1(X) 

Fuel  Talue  of  the  food    ....    2466  calories. 
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OAKMAN. 


Friday^  April  i,  1904^ 


Breakfast.  —  Fried  hominy  150  grams,  syrup  75  grams,  baked  potato  200  grams, 

batter  20  grams,  one  cup  ooffee  850  grams. 
Dinner.  —  Baked  spaghetti  250  grams,  mashed  potato  250  grams,  boiled  turnip 

150  grams,  bread  85  grams,  butter  10  grams,  apple  sauce  200  grams,  one 

cup  coffbe  850  grams. 
Sapper.  —  Apple-tapioca  padding  SOO  grams,  fried  sweet  potato  200  grams, 

batter  20  grams,  jam  100  grams,  fried  bacon  25  grams,  bread  85  grams, 

one  cup  tea  350  grams. 


Food.  Orams. 

Fried  hominy 150 

Syrup 76 

Baked  potato 200 

Butter     ..     20  +  10  +  20    =  50 

Coflee  (breakfast) 350 

Spaghetti 250 

Mashed  potato 250 

Boiled  turnip 150 

Bread 33  +  35    =  70 

Apple  sauce 200 

Coffee  (dinner) 350 

Apple-tapioca  pudding  ....  800 

Fried  sweet  potato 200 

Jam 100 

Bacon 25 

Tea 350 

Total  nitrogen  in  food 
Total  nitrogen  in  urine 


Fuel  yalue  of  the  food 


Per  cent  Nitrogen.     Total  Nitrogen. 


X 

0.24 

= 

0.360  grams. 

X 

0.061 

— 

0.038 

X 

0.33 

= 

0.660 

X 

0.15 

:= 

0.075 

X 

0.06 

= 

0.210 

X 

0.64 

= 

1.600 

X 

0.28 

= 

0.700 

X 

0.61 

= 

0.915 

X 

1.56 

=: 

1.092 

X 

0.058 

= 

0.106 

X 

0.072 

= 

0.252 

X 

0.043 

= 

0.129 

X 

0.15 

= 

0.300 

X 

0.089 

= 

0.039 

X 

2.06 

= 

0.740 

X 

0.086 

0.126 

7.842  grama 
6.830 

3248  calories. 
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NITROGEN  BALANCE.— Ooitman. 


Nitrogen 
Taken  in. 

Output. 
Nitrogen  in  Urine.    Weight  of  F«oee  (diy). 

Mar.  28 

9.027  grams 

6.04  grams 

29 

8.972 

8.84 

89  grams. 

30 

9.856 

6.80 

38 

81 

8.420 

7.10 

31 

Apr.    1 

7.342 

6.83 

29 

137  grams  contain 
6.84%  N. 

4ail7 

36.21 

+ 

9.87  grams  nitrogen. 

43.117  grams  nitrogen.     44.580  grams  nitrogen. 

Nitrogen  balance  for  live  days        =        —1.468  grams. 
Nitrogen  balance  per  day  =        —0.292  gram. 

Arerage  Intake. 

Calories  per  day 2840. 

Nitrogen  per  day 8.62  grams. 
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NITROGEN  BALANCE.  — firo^. 


Nitrogen 
lUnntn. 

Ou^Nlt. 

Nitrogen  in  Urine.    Weight  of  ABoes  (dijl. 

Mar.  28 

9.027  gramfl 

1.        6.79  grams. 

27.0  grams. 

29 

8.972 

7.06 

45.5 

30 

9.356 

7.27 

41.0 

81 

a640 

6.21 

25.0 

Apr.l 

7.342 

6.86 

20.0 

158.5  grams  contain 
5.92%  N. 

43.837 

38.19 

+ 

9.383  grams  nitrogen. 

43.837  grams  nitrogen.      42.573  grams  nitrogen. 

Nitrogen  balance  for  flye  days       =       +0.764  gram. 
Nitrogen  balance  per  day  =       +0.153  gram. 


NITROGEN  BALANCE.  — Frite. 


Nitrogen 
Tiktaihx. 

Output 
Nitrogen  in  Urine.    Weight  of  Fimee  (dry). 

Mar.  29 

7.229  grams.        5.09  grams. 

.  .  . 

30 

9.235 

7.10 

25  grams. 

31 

8.640 

5.18 

43 

Apr.l 

7.439 

5.74 

J4 

102  grams  contain 
6.42%  N. 

32.543 

2aii 

+ 

6.548  grams  nitrogen. 

32.543  grams  nitrogen.     29.658  grams  nitrogen. 

Nitrogen  balance  for  four  days       =       +2.885  grams. 
Nitrogen  balance  per  day  =       +0.721  gram. 
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NITROGEN  BALANCE.  — /;oeiiienMa/. 


Nitrogen 
Tiikaniii. 

Outpat. 
Nitrogen  in  Urine.    Weight  of  F«oee  (dry). 

Mar.  28 

9.027  grami. 

6.27] 

Srams. 

13.6  grams. 

29 

8.760 

7.64 

62.0 

30 

9.341 

7.07 

41.0 

31 

8.112 

6.24 

21.0 

Apr.  1 

7.342 

6.43 

17.0 

144.6  grams  contain 
7.00%  N. 

42.682 

32.66 

4- 

10.116  grams  nitrogen. 

42.682  grams  nitrogen.    42.066  grams  nitrogen. 

Nitrogen  balance  for  five  days       =       —0.083  gram. 
Nitrogen  balance  per  day  =        —0.016  gram. 


NITROGEN  BALANCE.— CoAn. 


Nitrogen 
Taken  in. 

Output. 
Nitrogen  in  Urine.    Weight  of  F«oee  (dry). 

far.  28 

8.826  grams.        6.61  grams. 

•  •  . 

29 

8.161 

6.48 

27  grams. 

30 

9.211 

6.36 

26 

31 

8.030 

7.47 

23 

Apr.  1 

7.246 

4.36 

114  grams  contain 
6.84%  N. 

41.468 

31.27 

+ 

7.797  grams  nitrogen. 

41.463  grams  nitrogen.      89.067  grams  nitrogen. 

Nitrogen  balance  for  fire  days       =       +2.896  grams. 
Nitrogen  balance  per  day  =       -fO.479  gram. 
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NITROGEN  BALANCE.— Common. 


Nitrogen 
Tikenin. 

Ontpa 
Nitrogen  in  Urine,    w 

It. 
eiglitofFm)es(dr7). 

Mar.  28 

9.027  grams.        8.88  ( 

jrams. 

.  .  . 

29 

8.972 

ao6 

42gramt. 

30 

0.366 

6.88 

24 

31 

a640 

7.78 

29 

Apr.  1 

7.842 

7.22 

32 

127  grami  contain 
6.54%  N. 

43.387 

38.32 

+ 

8.306  grami  nitrogen. 

43.337  grams  nitrogen.      46.626  grams  nitrogen. 

Nitrogen  balance  for  flye  days       =       —^.289  grams. 
Nitrogen  balance  per  day  =       —0.657  gram. 


NITROGEN  BALANCE.  — Sliney, 


Nitrogen 
Taken  in. 

Ou^Nlt. 

Mar.  28 

8.527  grams. 

7.091 

^ams. 

28.0  grams. 

29 

8.630 

7.37 

31.5 

30 

9.856 

8.10 

33.0 

31 

8.420 

7.47 

26.0 

Apr.    1 

7.342 

6.78 

50.0 

168.5  grams  contain 
6.42%  N. 

42.275 

36.81 

•f 

10.82  grams  nitrogen. 

42.275  grams  nitrogen.     47.63  grams  nitrogen. 

Nitrogen  balance  for  five  days       =r       —5.355  grama. 
Nitrogen  balance  per  day  =        —1.071  grams. 
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NITROGEN  BALANCE.  — Stebz. 


Nitrogen 
Taken  in. 

Ou^t. 
Nitrogen  in  Urine.    Weight  of  FaBoes  (dij). 

Mar.  28 

8.026  grams. 

3.60  grams. 

32.0  grams. 

29 

8.252 

6.79 

29.0 

30 

9.266 

7.20 

44.0 

81 

a720 

7.11 

22.0 

Apr.    1 

7.367 

7.82 

30.6 

167.6  grams  contain 
6.97%  N. 

41.610 

82.62 

+ 

9.403  grams  nitrogen 

41.610  grams  nitrogen.     41.923  grains  nitrogen. 

Nitrogen  balance  for  five  days       =       -0.813  gram. 
Nitrogen  balance  per  day  =       -0.062  gram. 


NITROGEN  BALANCE.  — Zboman. 


Nitrogen 
Taken  in. 

Output. 
Nitrogen  in  Urine.    Weight  of  FaBoes  (dry). 

Mar.  28 

9.027  grams. 

7.47  1 

jraros. 

88.0  grams. 

29 

8.379 

7.80 

46.0 

30 

9.366 

6.40 

30.0 

31 

8.420 

8.04 

28.0 

Apr.    1 

7.269 

a44 

11.5 

147.5  grams  contain 
6.39%  N. 

42.461 

37.16 

+ 

9.426  grams  nitrogen. 

42.461  grams  nitrogen.  .  46.676  grams  nitrogen. 

Nitrogen  balance  for  fiye  days       =       —4.124  grams. 
Nitrogen  balance  per  day  =       —0.824  gram. 
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NITROGEN  BALANCE.  — Bendenon. 


Nitrogen 
Taken  in. 

Ontpnt. 
Nitrogen  in  Urine.    Weight  of  Facet  (dry). 

Mar.  28 

0.027  grams.         8.40  j 

BH^ams 

29 

8.972 

9.04 

.  .  . 

30 

0.366 

5.95 

83  grams. 

31 

8.640 

5.42 

36 

Apr.    1 

7.342 

6.60 

58 
177  grams  contain 

6.48%  N. 

43.337 

36.41 

4- 

11.469  grams  nitrogen. 

43.337  grams  nitrogen.    46.879  grams  nitrogen. 

Nitrogen  balance  for  five  days        =        —8.542  grams. 
Nitrogen  balance  per  day  =        —0.708  gram. 


NITROGEN  BALANCE.  — 3/om«. 


Nitrogen 
Taken  in. 

Output. 
Nitrogen  in  Urine.    Weight  of  Fncea  (dry). 

Mar.  28 

8.877  grams.         6.68  grams. 

12  grams. 

29 

8.774 

5.69 

48 

80 

8.941 

6.06 

34 

31 

8.420 

6.96 

34 

Apr.    1 

7.286 

7.10 

33 

7.08%  N. 

42.298 

32.49 

4- 

11.399  grams  nitrogen. 

42.298  grams  nitrogen.    43.889  grams  nitrogen. 

mtrogen  balance  for  five  days        =        —1.591  grams. 
Nitrogen  balance  per  day  =       —0.817  gram. 
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SUMMAEY    REGARDmG  NlTKOGEN   REQUtREMENT, 

These  results  obtained  with  this  body  of  United  States 
soldiers,  living  on  a  prescribed  diet  and  exposed  to  the  stress 
und  strain  of  military  discipline  with  its  attenditnt  duties^  to- 
gether with  the  gymnastic  work  and  training  required  each 
day,  confirm  in  every  detail  the  concluHions  arrived  at  with 
the  preceding  group  of  professional  workers*  Once  accus- 
tomed to  a  more  sparing  proteid  diet,  leas  rich  in  nitrogen* 
each  one  of  these  subjects  had  no  difficulty  in  maintaining 
body-weight  on  the  simpler  and  lighter  food  provided.  Ko 
great  difficulty  was  experienced  in  establishing  a  condition  of 
nitrogenous  equilibrium  with  this  lowered  intake  of  proteid 
food*  neitlier  was  it  necessary  to  increase  the  amounts  of  non- 
nitrogenous  foods  (fata  and  carbohydrates)  to  iiccompti^b 
this  end.  The  bodies  of  these  men  were  quite  able  to  adjust 
themselves  t4>  a  lowered  proteid  metabolism,  and  physiolog- 
ically speaking,  one  might  well  conjecture  whether  we  have 
not  in  this  condition  a  nearer  approach  to  the  normal  and 
ideal  state  of  the  body  than  when  the  latter  is  struggling 
daily  with  118  grams  of  proteid  food,  reinforced  by  fats  and 
carbohydrates  correspondingly  increased  in  amounts  How- 
ever tliis  may  be*  the  members  of  the  soldier  detail  were  able 
to  live  for  five  consecutive  months  with  a  proteid  metabolism 
corresponding  to  7  to  8  grams  of  nitrogen  per  day,  with  main- 
tenance of  body-weight  and  without  discomfort  or  loes  of 
bodily  vigor. 

It  was  easy  in  most  instances  to  prove  the  establishment  of 
nitrogen  equilibrium  with  a  daily  intake  of  8,5  to  9*5  grams  of 
nitrogen,  and  ^^'ith  a  total  fuel  value  of  the  daily  food  equal 
to  2500  to  2800  calories.  In  other  words,  a  metabolism  of  less 
than  SO  grams  of  proteid  per  day  was  quite  sufficient  for  the 
needs  of  the  body,  and  a  fuel  value  of  2500  to  2600  calories 
was  ample  to  meet  the  requirements  of  the  men  under  the 
then  existing  conditions  of  bodily  and  mental  activity.  Are 
we  not  justified,  therefore,  in  again  asking  the  question,  why 
should  we  hold  and  teach  the  doctrine  that  the  healthy  adult 
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needs  to  metabolize  105  grams  of  proteid  food  daily  ?  As  Voit 
has  well  said,  the  smallest  amount  of  food  that  will  serve  to 
maintain  physiological  equilibrium  and  keep  up  health  and 
strength  is  the  ideal  diet.  The  eleven  subjects  of  this  Hospital 
detachment,  who  remained  throughout  the  experiment,  were 
apparently  able  to  maintain  physiological  equilibrium  and  pre- 
serve their  iiealth  and  strength  under  the  conditions  of  diet  as 
described,  thereby  demonstrating  the  possibilities  of  a  physi- 
ological economy  corresponding  to  a  saving  of  full  fifty  per 
cent  or  moi'e  in  proteid  food ;  a  saving  of  possibly  great  physi- 
ological import,  to  say  nothing  of  the  possible  economic  and 
sociological  importance  of  the  saving.  Further,  we  may  add 
that  the  minimal  proteid  requirement  as  evidenced  by  the  re- 
sults of  these  experiments  is  more  than  fifty  per  cent  lower 
than  the  figures  quoted  by  most  physiologists  as  necessary  for 
the  maintenance  of  life  and  strength;  and  we  are  certainly 
justified  in  the  additional  statement  tliat  if  the  figures  ob- 
tained in  these  experiments  truly  represent  the  minimal  pro- 
teid requirement  of  the  men  under  observation,  then  this 
minimal  requirement  is  quite  sufficient  to  meet  the  physi- 
ological needs  of  the  body  for  an  indefinite  period. 

Physical  Condition  op  the  Men. 

Recalling  the  fact  that  this  condition  of  lowered  proteid 
metabolism  was  maintained  for  a  period  of  five  months,  we 
may  next  consider  the  effect  of  this  changed  nutritive  con- 
dition upon  the  health  and  strength  of  the  men.  The  question 
of  body-weight  we  have  already  considered.  More  pertinent 
is  the  question,  to  how  great  an  extent  was  the  strength  and 
bodily  vigor  of  the  men  modified  by  the  diminished  amount 
of  proteid  food  ?  The  answer  to  this  question  is  found  in  the 
subjoined  report  from  Dr.  William  G.  Anderson,  Director  of 
the  Yale  University  Gymnasium. 
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Yai-e  Ukitkhsitt  OrxKASiint, 
New  Hav£|i,  Conn.,  April  &,  19iH. 

To  Professor  ErssELL  H.  CnrrxfiNDEN, 

Direclor  of  the  Sheffield  Scientific 

Nkw  Haven,  Cokn* 

Deae  Sir,  —  I  hand  you  herewith  a  report  of  the  pbysieal 
trainitig  of  the  squad  of  eoldiera  sent  by  you  to  the  Yale 
Gymnasium* 

These  nieti  have  taken  one  hour's  exercise  daily  for  sis  months, 
Sundaya  excppted,  — October  1,  I*J03,  to  April  1,  Ii»04. 

Before  beginning  the  bodily  development  of  the  men  we 
measured  each  one  and  took  what  are  known  as  the  Amenean 
Collegiate  Strength  Testa,  The^se  measurements  and  testa  have 
been  taken  twice  each  month*  For  details  as  to  measurements 
and  metbocis  of  testing  the  strength  of  the  body,  see  the  **  Notes*' 
attached  to  this  report. 

The  members  of  the  sqnad  were  called  to  the  floor  each  morning 
aa  soon  sitter  nine-thirty  i\h  they  could  don  the  required  suit.  For 
twenty  minutes  they  were  put  through  a  series  of  setting  up  exer- 
cises and  l>ody-buikiing  movements  ;  then  followed  exercises  on  the 
apparatus,  such  as  bars,  rings,  ladders,  etc*  This  was  followed  bj 
a  jump  or  game. 

The  exercises  were  progressive  as  to  duration,  force,  extent,  and 
number  of  movements*  At  the  end  of  the  six  months  the  men  were 
being  put  through  gymnastics  that  were  exacting  and  fatiguing. 
As  the  progression  was  carefully  made,  the  men  did  not  suffer 
from  soreness  to  any  marked  degree.  By  way  of  comparison  it 
may  be  said,  the  gymnastic  training  given  the  soldiers  was  much 
more  severe  than  is  given  to  the  Freshmen  of  Y'ale  in  their  required 
physical  training.  Perhaps  the  Varsity  Crew  are  **put  through*' 
as  rigid  gymnastic  training  as  any  of  the  athletes  in  college,  so  we 
copied  the  exercises  taken  by  oarsmen  in  order  to  *^  try  out"  the 
soldiers.  This  work  was  easily  taken  by  all  the  '*  Dieters,"  —  no 
complaint,  so  far  as  I  know,  having  been  entered. 

The  improvement  in  accuracy  and  grace  of  movement  has  been 
noticeable,  while  there  has  been  a  gain  in  skill  afi  well. 

I  do  not  consider  these  men,  as  a  body,  well  put  up.  They  did 
not  rank  favorably  with  applicants  for  policeman  or  fireman  and 
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were  noticeably  timid  in  exercises  that  called  for  csourage.  In 
the  vault  over  a  fence  there  was  a  very  marked  fear.  This  was 
the  poorest  and  least  satisfactory  test  of  all  we  made-  At  the  eod 
of  the  six  months  the  hesitancy  to  vault  had  entirely  disappeared, 
the  event  being  looked  upon  by  the  men  as  a  ^*  cinch." 

The  gain  in  self-reliance  and  courage  has  been  as  evident  as  the 
increase  in  the  figures  of  the  strength  test,  I  consider  this  a  valu- 
able acquisition  as  it  stands  for  a  good  body  condition.  Atnotig 
athletes,  especially  gymnasts^  a  weakened  or  tired  body  is  made 
known  by  fear  or  uncertainty*  Our  students,  as  well  as  professional 
athletes,  admit  this. 

I  attribute  the  timidity  of  the  soldiers  in  these  seemiugly  simple 
te&tB  to  their  general  physical  condition  at  the  outset,  apd  the  in- 
crease in  self-reliance  to  the  better  condition  of  their  bodies  at  the 
end  of  the  six  months'  training.  The  story  told  by  the  measure- 
ments is  both  interesting  and  signiacant,  but  of  less  Importauee 
tliau  the  ability  to  improve  under  traluing,  which  ability  cannot 
be  measureil  with  a  tape  or  weighed  with  scales. 

In  the  majority  of  canes  there  was  a  loss  in  body-weight,  but  this 
we  look  for,  as  the  larger  number  of  soldiers  were  fairly  well  sup* 
plied  with  adipose  tissue.  Both  Sliney  and  Oakman  are  exceptions, 
these  men  being  '^  fine  "  at  the  outset.  I  mean  thin  and  muscular 
with  little  fat  The  latter,  Oakman,  is  an  old  man  judged  from 
the  physical  activity  standpoint,  and  lost  noticeably  during  the 
tests  and  exercise.  I  refer  to  weight  and  girth  measurements  only; 
He  made  a  very  large  gain  in  his  strengtli  tests  and  was  among 
the  leading  men  in  all  that  called  for  courage  and  self-coDtroL 
Sliney,  nervous,  irritable,  and  aggressive,  balanced  his  losses  with 
his  gains  in  the  tape  and  scale  events,  but  made  great  improvement 
in  the  use  of  the  dynamometers.  Fritz  and  Cohn  were  quite  fat 
and  showed  the  expected  loss  in  weight,  but  not  in  other  respects. 

For  comparison  I  have  quoted  from  Dr.  J,  W.  Seaver's  authro- 
pometric  charts  and  have  selected  the  '^  Average  Student  Measure- 
ments'*  (2390  men)  as  well  as  the  mean  measurements  of  500 
athletes  and  gymnasts.  A  glance  at  either  set  of  figures  will  give 
an  idea  of  how  the  soldiers  compare  with  men  living  ou  a  regular 
diet  and  surrounded  with  the  very  best  environment. 

The  strength  tests  stand  for  mental  states  more  than  the  tape 
line  and  calipers,  aud  are  suggestive  of  improvement  in  body  con- 
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ditioDS  for  the  reasoiiB  mentioned  above.  These  records  are  far 
above  those  made  by  Academic  Freshmen  in  Yale,  but  it  miiat  be 
added  that  the  soldiers  have  taken  more  exercise  than  the 
collegiana. 

The  heartfl  and  lungs  of  the  men  are  in  excellent  condition, 
while  the  soldieit?  as  a  body  are  in  better  shape  physical ly»  are 
stronger  and  healthier  than  in  October.  The  akin  of  the  men  is 
clear  and  ruddy. 

The  figures  for  comparison  in  the  Strength  Test  Table  are  from 
the  records  sent  me  by  Dr-  Geo.  Meylan,  the  Director  of  the 
Columbia  University  Gymnasium.  I  noderstand  that  others  than 
college  men  are  represented  in  his  data.  In  the  figures  given  in 
my  own  tables  I  have  omitted  the  small  fracUona  in  tbe  mmiJi 
body  of  tlie  tables,  but  have  recorded  them  in  the  totals. 

The  greater  portion  of  the  training  of  the  soldiers  haa  been 
under  the  personal  superxieion  of  Wm.  H.  Callahan^  M,  D.,  the 
Medical  Assistant  at  the  Gymnasium,  to  whom  I  am  iudebted  for 
help  and  suggestions.  Miv  Wm.  Chase,  Mr.  Ad^qu  Muller,  Mr,  John 
Stapleton,  and  Mr.  H.  R.  Gladwin,  Assistant  Instructors  iu  the 
Gymnasium,  have  led  the  drills  and  have  looked  after  the  actual 
muscular  training  of  the  men.  I  gladly  acknowledge  the  co-opera- 
tion of  these  gentlemen  in  the  physical  development  of  the  squaiL 

A  brief  summary  of  my  conclusion  a ;  — 

The  men  were  not  above  the  average  standard,  physically,  when 
they  began  their  work^  this  standard  being  set  bj*  applicants  for 
firemen  and  policemen,  not  by  college  students.  At  the  enci  of 
their  training  they  were  much  above  the  same  standard i  while 
their  strength  tests  were  far  greater  than  the  averages  made 
by  college  men.  They  showed  less  improvement  in  increase  in 
size  than  University  men  do  under  like  gymnastic  treatment,  but 
the  gain  in  self-confidence  and  in  body-fibre  w*as  very  evideut, 
The  gain  in  accuracy  and  skiU  was  marked.  The  men  showed 
interest  in  their  work  throughout  the  six  months.  At  the  end  of 
the  period  of  training  the  soldiers  were  in  excellent  condition  im 
spite  of  the  fact  that  in  some  cases  there  was  a  slight  loss  of  body- 
weight.  This  loss  is  not  to  be  attributed  necessarily  to  tJie  diet, 
because  most  men  who  exercise  lose  slightly  if  there  is  an  exoeaa 

of  adipose  tissue. 

Bespeetf  ully  yours, 

(Signed)    W.  G*  Ahbehsdk. 
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Dr.  Anderson  furnishes  the  following  "  Notes  "  descriptive 
of  the  methods  by  which  the  strength  tests  were  made : 

"  Strength  of  Back.  The  subject,  standing  upon  the  iron 
foot-rest  with  the  dynamometer  so  arranged  that  when  grasp- 
ing the  handles  with  both  hands  his  body  will  be  inclined  for- 
ward at  an  angle  of  60  degrees,  should  take  a  full  breath  and, 
without  bending  the  knees,  give  one  hard  lift,  mostly  with 
the  back. 

"  Strength  of  Legs.  The  subject  while  standing  on  the  foot- 
rest  with  body  and  head  erect,  and  chest  thrown  forward, 
should  sink  down,  by  bending  the  knees,  until  the  handle 
grasped  rests  against  the  thighs,  then  taking  a  full  breath,  he 
should  lift  hard  principally  with  the  legs,  using  the  hands  to 
hold  the  handle  in  place. 

"  Strength  of  Chest.  The  subject  with  his  elbows  extended 
at  the  sides  until  the  forearms  are  on  the  same  horizontal 
plane  and  holding  the  dynamometer  so  that  the  dial  will  face 
outward  and  the  indicator  point  upward,  should  take  a  full 
breath  and  push  vigorously  against  the  handles,  allowing  the 
back  of  the  instrument  to  press  on  the  chest. 

*'  Strength  of  Upper  ArmSy  Triceps.  The  subject,  while  hold- 
ing the  position  of  rest  upon  the  parallel  bars,  supporting  his 
weight  with  arms  straight,  should  let  the  body  down  until 
the  chin  is  level  with  the  bars,  and  then  push  it  up  again 
until  the  arms  are  fully  extended.  Note  the  number  of  times 
that  he  can  lift  himself  in  this  manner. 

^^  Strength  of  Upper  Arms^  Biceps,  The  subject  should 
grasp  a  horizontal  bar  or  pair  of  rings  and  hang  with  the 
feet  clear  from  the  floor  while  the  arms  are  extended.  Note 
the  number  of  times  that  he  can  haul  his  body  up  until  his 
chin  touches  the  bar  or  ring. 

*^  Strength  of  Forearms.  The  subject,  while  holding  the  dyna- 
mometer so  that  the  dial  is  turned  inward,  should  squeeze  the 
spring  as  hard  as  possible,  first  with  the  right  hand  then  with 
the  left.  The  strength  of  the  muscles  between  the  shoulders 
may  be  tested  with  the  same  instriunent  The  subject,  while 
holding  the  dynamometer  on  a  level  with  the  chest,  should 
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grasp  it  with  handles  and  pull  both  arms  from  the  centre 
outward. 

"  The  total  strength  is  ascertained  by  multiplying  Jhe  weight 
by  the  number  of  times  it  has  been  raised  (push  up  and  pull 
up),  to  this  product  we  add  the  strength  of  hands,  legs,  back, 
and  chest  The  result  is  the  total  strength  of  the  man.  In 
some  cases  the  product  obtained  by  multiplying  the  weight 
by  push  up  and  pull  up  is  di\'ided  by  ten  to  reduce  the  size 
of  the  figures.     We  have  not  done  so  here. 

"  The  run,  vault,  and  ladder  tests  are  not  figured  in.  The 
lung  capacity  is  also  omitted  from  the  final  figures." 

The  following  tables  furnished  by  Dr.  Anderson  and  Dr. 
Callahan  give  (1)  the  measurements  of  the  eleven  men  who 
completed  the  experiment,  tiken  on  October  12,  1903,  and 
April  2, 1904.  For  comparison  are  also  given  measurements 
of  Yale  College  students,  athletes,  etc.  (2)  Strength  or  dyna- 
mometer tests,  t.  ^.,  the  first  test  taken  in  October  and  the  final 
test  taken  in  April,  1904,  together  with  Columbia  University 
strength  tests  for  comparison.  (3)  A  series  of  eleven  tables 
gi^^ng  for  each  man  the  individual  strength  tests,  two  or 
three  each  month,  taken  during  the  stay  of  the  detaclunent 
in  New  Haven.  Study  of  these  individual  results  is  quite 
interesting,  since  it  shows  very  strikingly  the  gradual  gain  in 
strength  of  the  men,  «and  at  the  Simie  time  illustrates  how 
temporary  conditions,  Ixxlily  or  mental,  may  influence  a 
reconl  of  this  character,  more  noticeable  in  some  individuals 
than  in  othei^s.  Ment;\l  stimulus,  as  is  well  kno\vn,  counts 
for  much  in  the  manifestation  of  muscular  power,  but  the 
nenm-muscular  mechanism  depends  for  its  highest  eflSciency 
upon  the  nutritive  condition  of  the  tissues  as  much  as  does 
the  muscle  tissue  alone.  In  the  obtiiining  of  a  strength  test>, 
it  is  usually  found  that  the  l)est  results  ai^  recorded  when 
there  is  competition  among  the  men ;  t.  e,^  imder  the  in- 
fluence of  an  outside  stimulus. 
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MEASUREMENTS. 
(OcTOBBB  12— April  2.) 


• 

302 
369 

344 

3ii6 

340 
351 

350 
3D0 

362 
349 

330 
330 

338 
341 

359 
S61 

390 
301 

3(i3 
364 

366 
870 

1 

756 
731 

738 
727 

713 
719 

713 
712 

738 
7ltJ 

713 
717 

080 
084 

718 
702 

SGO 
71^6 

810 
771 

710 
720 

il 

^1 

890 
880 

793 
795 

831 
834 

804 
803 

815 
818 

779 
771 

822 
819 

823 
813 

860 
866 

832 
818 

806 
798 

il 

316 
311 

306 
297 

280 
286 

290 
307 

309 
314 

201 
2B7 

316 

300 

314 
30G 

aeo 

36B 

320 
324 

281 
^3 

510 

503 

608 
602 

619 
626 

479 
480 

618 
527 

487 
492 

610 
504 

476 
476 

660 
656 

636 
529 

600 
500 

§1 

291 
287 

289 
282 

283 
290 

280 
293 

311 

3ie 

283 
281 

311 

302 

302 
298 

343 
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310 
308 

282 
284 

n 

302 
357 

335 
331 

327 
333 

312 
316 

364 
369 

319 
324 

338 
342 

331 
333 

377 
372 

374 

371 

341 
344 

St 

5O0 
495 

512 
607 

602 
600 

478 
484 

520 
529 

483 
478 

512 
505 

473 
476 

602 
669 

628 
520 

496 
i30l 

li 

361 
347 

330 
331 

326 
332 

313 
S14 

350 
354 

318 
322 

333 
337 

330, 
332 

37fi 
373 

376 

371 

334 
338 

Henderioo    | 
ORkman 
Morrii       < 

CofTmnn      [ 
Steltz       1 
Loewenthal  i 
SHuex       { 
Fritz        J 
Cohn        1 
Broylea      j 

167 
163 

146 

m 

129 
131 

120 

129 
127 

no 

116 

133 
130 

136 

133 

167 
161 

142 
]38 

130 
133 

953 

n2 

888 
8tt9 

860 
802 

868 
859 

800 
867 

815 
821 

835 
840 

824 
834 

880 
tJ'i2 

871 
87S 

851 
804 

1036 
1026 

947 
938 

932 
938 

920 
914 

923 

931 

860 
867 

881 
890 

980 
920 

930 
997 

912 
014 

941 
900 

Yftle  College  t 
Yale  CalicgQ  t 

13S 
147 

360 
S67 

730 
747 

801 
8&0 

910 

^40 

296 
308 

515 
534 

360 
368 

509 
627 

360 
861 1 

*  Given  here  In  pounds. 

t  Yale  College  students,  60%  class  of  the  mass  of  students  (2,390  men). 
I  Yale  College  students,  60%  or  mean  of  600  athletes  and  gymnasts,  picked 
men. 
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INDIVIDUAL  STRENGTH  TEST& 


MORRIS. 


i 

i 

^ 

1 
1 

90 

i 

75 

1 

75 

270 

850 

1^ 
D 

1 

1 

320 

ii 

1,80 

1 

1 

2543 

Out. 

i,m 

129 

0 

4 

1083 

Oct. 

12/03 

130 

7 

2 

m 

75 

76 

250 

430 

D 

310 

1.40 

1170 

2095 

Oi^U 

20/03 

132 

8 

a 

85 

70 

80 

250 

400 

D 

aao 

.,, 

1120 

2067 

Nor. 

0,^3 

133 

12 

7 

108 

84 

85 

340 

467 

F 

S80 

1,45 

263ii 

3620 

Not, 

23.  ^03 

132 

12 

3 

ft6 

70 

00 

316 

450 

F 

326 

1.16 

2516 

S06C 

Dec. 

1,  03 

134 

10 

6 

% 

85 

75 

350 

465 

T 

360 

].U 

2162 

3212 

Dee. 

16,1>3 

m 

7 

4 

100 

100 

86 

400 

400 

F 

B40 

1.12 

1430 

2005 

Deu. 

2l)/03 

m 

10 

6 

100 

85 

OO 

260 

476 

E 

330 

1.11 

2076 

30S5 

Jan. 

12,  '04 

131 

10 

6 

05 

60 

90 

aoo 

446 

E 

346 

1.15 

2108 

3067 

Jin. 

24/04 

132 

10 

6 

80 

80 

86 

340 

610 

1 

S50 

1.18 

1080 

3075, 

Feb. 

0/04 

130 

7 

6 

SO 

70 

85 

2m 

E 

345 

L14 

laoo 

2214 

Feb, 

23/04 

134 

6 

6 

100 

100 

00 

310 

450 

E 

360 

LOO 

1470 

262Q 

Mar 

8/04 

131 

10 

10 

00 

86 

05 

376 

6B0 

e; 

S20 

1.14 

2620 

3815 

Mar 

22/04 

132 

10 

9 

06 

82 

lOO 

370 

500 

E 

360 

1,16 

2508 

3658 

April 

2,m 

131 

14 

12 

100 

86 

105 

460 

710 

E 

300 

1,00 

3410 

4860 
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COFFMAN. 


a. 

s 

1 

•5 

i 

2 

1 

1 

1 

i 

11 

> 

1 
1 

1 
1 

^ 

Oct. 

l.tK 

129 

i 

6 

\0^ 

108 

100 

:3a> 

59) 

D 

290 

1.20 

1«77 

2835 

Oct. 

12,  X» 

129 

9 

8 

no 

85 

129 

350 

50i> 

F 

310 

1.09 

2193 

3358 

Oct 

»,TO 

129 

9 

12 

100 

100 

110 

350 

610 

F 

SI6 

LU 

2719 

4119 

Not. 

9.  t» 

131 

13 

12 

106 

100 

125 

370 

725 

E 

350 

L12 

3287 

4727 

XOT. 

23,  T» 

190 

12 

11 

95 

85 

120 

3ao 

630 

E 

»0 

1-12 

2990 

4230 

Dec 

1.^ 

13:3 

13 

13 

107 

83 

111 

330 

630 

E 

380 

1.12 

3471 

4632 

Dec 

15.  tB 

129 

15 

12 

IW 

96 

120 

390 

619 

E 

375 

1.12 

3183 

4840 

Dec 

29.'aJ 

126 

12 

12 

100 

85 

100 

250 

580 

E 

365 

1.07 

3012 

4157 

Jmn. 

12.^04 

127 

12 

12 

100 

86 

107 

350 

575 

E 

360 

1.12 

3060 

4278 

Jmn. 

26,  Dl 

127 

15 

11 

105 

97 

100 
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111 

120 

S60 

507 

D 

375 

1.30 

2044 

3254 

OcU   20,  '08 

HS 

10 

6 

120 

115 

120 

4ao 

680 

F 

400 

L40 

236B 

3783 

Nut.  9, '03 

150 

IB 

9 

123 

121 

126 

390 

^20 

F 

400 

140 

3150 

4529 

Nov.  23,  *03 

147 

12 

5 

1 25 

125 

410 

€20 

F 

300 

1-25 

2409 

3770 

DetJ.  1,^03 

147 

IL' 

9 

135 

105 

112 

340 

500 

F 

405 

1.24 

3002 

4374 

Dec.  15,  m 

141 

10 

6 

135 

120 

116 

300 

670 

E 

400 

1,26 

2264 

3584 

Dee.  29,  '03 

im 

13 

0 

105 

100 

110 

350 

540 

E 

SBO 

1.29 

3058 

4363 

JtiL  12.  W 

143 

D 

6 

106 

104 

112 

345 

545 

E 

370 

1.27 

2162 

3366 

Jan.  26,  '04 

143 

12 

6 

120 

m 

105 

350 

010 

E 

410 

1.29 

2556 

3343 

Feb.  %  m 

13S 

13 

H 

no 

105 

100 

425 

700 

E 

435 

1.26 

2913 

4353 

Feb.  2a.  ^04 

143 

12 

7 

120 

110 

100 

380 

800 

E 

430 

1.28 

2716 

4226 

Mar.  8/0.4 

1-^7 

12 

8 

105 

110 

120 

400 

700 

E 

440 

1.20 

2755 

4190 

Mar.  22,  '01 

143 

12 

5 

115 

00 

105 

400 

676 

E 

440 

1.25 

2439 

3724 

Apr  2,704 

137 

16 

10 

130 

1100 

120 

5d0 

720 

E 

410 

1.21 

3425 

5055 
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ZOOMAX. 


1 

t 

1 

1 

1 

J 

i 

i 

3S0 

D 

«10 

11 

1 

7 

Oct.    I,  ua 

130 

e 

«   Iia     90   130  350 

1.4o|20i0 

SOiO 

Oct.  12.  m 

m 

0 

12   tOD     95  130  360  S70 

¥ 

410 

138  2561 

3610 

Ocu  as^xw 

\u 

11 

n  116 

75   130  400  400 

F 

440 

Ml   3472 

46^ 

Not.    %VZ 

m 

9 

1&  11& 

10?  125  365  540 

£ 

13D 

1.14.^15 

4681 

Not.  2S,  m 

120 

13 

an  no 

100 

117  350^470 

B 

400 

L12  3968 

6116 

Dtti     L1>3 

123 

13 

IS  110 

106 

103  445  520 

E 

380 

IJO  3690 

498S 

liec  16,-03 

120 

It 

IT  100 

SO 

110  330  490 

K 

410 

M4i3»40 

4fi80 

Dec  29.  "OS 

n« 

n 

17.106 

M 

115  S50  495 

E 

430 

1.14  3472 

4027 

Jan.  li,lD4 

122 

I      ll 

11   15  m 

102   in   320  630 

E 

430 

1.21   S172'430S| 

Jmn.   26,1)4 

121 

11     14   lft&     95   115  122  635 

£ 

405  |U3  a043  4315 

Feb.    9,  m 

122 

10 

17     95     85   115  160   >4.^ 

E 

420: 1.10  3313  4613 

Feb.  23.  -Oi 

121 

10 

17   100  105   112  S50  5T0 

E 

406,1.13   3260 

4497 

Mw,    »,  tM 

119 

13 

18  105     95  100  135  TlV 

E 

410.112  3570 

1 

4906 

Mir.  22,  -W 

126 

13 

l&'l05     94   105  S75  650 

1 

E 

420   Ija  3875 

6204 

jApr.    S.'W 

132 

18 

18' 115;  ft5 

100  440  910 

E 

4-20^,13  3797 

1 

6467 
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STELTZ. 


t 

1 

10 

1 

6 

1 

[It 

SO 

i 

86 

1 

1D6 

i 

300 

1 

400 

D 

4 

aoo 

7 

7 

Oct,  1/ftS 

lie 

1.30 

1868 

2838 

Oct  12, '03 

118 

11 

5 

06 

78 

120 

310 

520 

D 

320 

1.22 

1888 

2911 

Oct  26,  "03 

lis' 

15 

10 

SO 

80 

120 

320 

450 

F 

360 

1.12 

2962 

4012 

Nov.  %m 

120 

15 

10 

01 

96 

127 

376 

506 

F 

346 

1.20 

3000 

4194 

Nov.  23,  '03 

118 

17 

7 

96 

110 

116 

310 

430 

E 

£75 

L20 

2844 

3004 

Dec.  1,^ 

119 

10 

B 

9a 

86 

78 

330 

366 

E 

400 

L24 

2148 

3090 

Dec.  16,1)8 

116 

12 

4 

S6 

62 

116 

380 

336 

E 

400 

1.16 

19S4 

2961 

Dec.  2&,m 

116 

16 

10 

76 

65 

06 

250 

300 

E 

380 

1.00 

2012 

mn 

Jan.  12, 1M 

110 

11 

11 

m 

90 

116 

270 

416 

E 

380 

IJO 

3618 

3693 

Jwi.  26/04 

IIB 

U 

7 

72 

82 

135 

366 

440 

E 

380 

1.07 

2370 

3464 1 

Feb.  9/04 

IIB 

17 

n 

100 

80 

130 

300 

600 

E 

405 

1.08 

3304 

4474 

Feb,  23,  '04 

117 

17 

8 

80 

05 

120 

370 

360 

E 

420 

1.08 

2937 

3962 

Mttr.  8/04 

116 

17 

9 

00 

100 

96 

375 

500 

E 

400 

L06 

3016 

4176 

Mftr  22,'04 

117 

19 

7 

90 

00 

100 

300 

320 

E 

400 

1.06 

3065 

3056 

Apr.  2, -04 

116 

19 

10 

100 

90 

135 

410 

490 

E 

380 

1.06 

3356 

4581 
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be  r^midad  as  tiaving  disappeared ; 


except  the  most  general, 
and  jet  tbe  averages  sod  vamdons  far  the  Marcb  and  April  datea 
reaeinble  dkmtXj  thoee  of  the  motitli  immediately  pmoedlng  a»d 
also  those  of  Noii^iiber.  The  effecto  of  practice  may,  fteoordioglj, 
be  regarded  as  insigiii Scant 

This  lack  of  special  trainiiig  aceoants  for  the  large  variatioDS 
which  appear  io  some  eases.  As  i&  usoal  in  reactiou  eEperimenls, 
the  sigaal  to  which  the  reactors  were  to  respond  was  in  each  csm 
preceded  by  about  two  aecot^ds  by  a  beil  signal  to  arouBe  atten 
tiod.  COnditlODS  were  thus  rendered  as  nearly  utiiform  as  pos- 
sible, but  the  variations  indic&te  in  three  or  foor  cases  exceptioual 
lapses  of  atlentioa  Such  exceptional  cases  can  be  elimioateti 
without  prejudiciug  the  final  viilidity  of  the  results  by  snbstituUug 
the  median  for  the  averages.  In  table  7^  the  medians  are  grouped 
together  and  show  even  more  than  the  tables  of  average  the  ab- 
sence of  any  general  variation  during  the  period  of  the  tests. 

The  obvious  conclusion  from  these  tests  is  that  the  quickness  of 
the  members  of  the  eqnad  underwent  no  general  change  during 
the  whoSe  perifKl  covered  by  the  test.  Individual  members  showed 
variations  from  time  to  time,  but  these  variations  are  clearly  acci- 
dental in  character,  for  they  show  no  regular  tendeDeies*  and  are 
iti  no  way  related  to  the  changes  iu  the  character  and  amouol  of 

the  diet. 

(Signed)        Cbarlks  H.  Jcinn. 
April  12, 1904. 

The  following  tables  give  all  the  data  upon  which  tlje  fore- 
going coQcltmioiis  ai^e  based^  being  famished  by  Dr.  Judd  and 
Mr,  Warren  M.  Sleek,  Assistant  in  Psycholog}%  by  whom  the 
observations  were  made.  Dr<  Cloyd  N.  McAllister,  Instruc- 
tor in  Psychology,  was  also  associated  in  the  making  of  these 
observations. 


1 
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TABLE  1.  — OCTOBBB,  1903. 


Nmme. 

Date. 

ATg. 

M.  V. 

Var. 
from 
O.  A. 

Date. 

ATg. 

M.  v. 

Var. 
from 
6.  A. 

I.   Cofifman    .    .    . 
II.  Henderson     .    . 

III.  Loewenthal    .    . 

IV.  Morris  .... 
V.  Oakman    .    .    . 

VI.   Sliney    .... 

VII.  Steltz    .... 

Vin.  Zooman     .    .    . 

IX.  Fritz      .... 

17 
17 
17 
17 
17 
22 
17 
17 

207.4 
170.9 
216.0 
227.7 
222.7 
262.4 
167.7 
264.9 

34.1 
31.6 
43.6 
19.8 
65.4 
33.1 
16  3 
32,1 

8.7 

21.2 

7.8 

8.7 

4.8 

49.9 

20.4 

50.0 

27 
27 

223.5 
204.5 
196.0 

28.8 
46.2 
21.1 

5.6 
8.0 
6.9 

X.   Brovlcs      .    .     . 

XI.   Cohn     .... 

ii 

Group  average  (8 only) 

218.7 

TABLE  2.  — November,  1903. 


NlBlfl. 

1 

1 

> 

< 
1 

^ 

1 

1 
1 

1 

1 

1 

i 

L   Cofifman     . 

n.    Henderaon 

in.   troeweniUiil 

IV.   MorriH   .     . 

V.   OakmJin      . 

VL   Sliney    .     . 

VH.    StelU     .     . 

VIXL    Zooman      . 

IX.    Fritz      .     . 

X,    Brnjles .     . 

6 
5 

1J5 

ID 
12 

I 

303,7 
248.5 
190.1 

185.9 
200J 

ana2 

192,0 
240.1 

37.9 
72,9 
23.7 

13,9 
253 
45,7 
20^ 
IT.S 

S7.6 
47.4 

34-6 

a2.o 

11.0 

16.1 
22.9 
19,6 

20 

19 
30 
25 
24 
26 
24 
19 
17 
17 
23 

216.9 
198.2 
229.7 
248.6 
212,1 
209.2 
163.8 
183.8 
204.8 
184J 
279.1 

22.8 
22.0 

37.4 
46.0 
21.0 
24J 
31.4 
23,4 
18.2 
23.0 
60.7 

0.6 
2.9 
6.0 
17.2 
6.8' 

3n 

' 

. . . 

24.3 
8L1 

15.8 

32 

70.3 

30 

223.8 

52,3 

3.2 

XL  Cohn     .    . 

■- 

Group  average    . 

211.8 

... 
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TABLE   3, 

—  Dece 

MBER, 

\Qm 

- 

1 

1 

1 

1 

1 

1 

1 

3 

1 

1 

t- 
^ 

< 

d 

i 

8.0 

1.  Coffman 

IL  Henderao 
IlL  L«ew«tith 
IV.  Morrii  . 

V,  Oftknmn 

VL  i^liiiey  . 

VIL  SietU.  , 

VI IL  Zooman 

LX,  FriU  .  . 

X>  Broyleu 
XL  Cohn  ,  . 

n 

4 

11 

fi 
8 
10 
B 
3 

't 

7 

2304 

224.6 
2:^7.7 
23^.5 
218.3 
178.8 
292.7 
187.4 
180.3 
213,3 

22.6 

33.0 
16.4 
19.6 
25,4 
16.9 
42.4 
16.1 
13.8 
ULL 

14.0 

0.1 

63 

15,a 

5.8 

9.8 

77.8 

33.2 

7.6 

34.6 

18 
31 
20 
23 
22 
24 
22 
17 
28 
16 
31 

184.7 
187.0 
217.9 
2766 
220.6 
107.1 
:iOL7 
248,1 
200.7 
188.0 
177.0 

21.4 
10.0 
10,6 
80.8 
17.5 
24.1 
20.3 
71.1 
22.4 
23.8 
16.2 

31.4 
14.1 

6.8 
46.2 

2.6, 
16.4 
13.6 
33,2 
B.9 

0-1 
81.8 

3t 

*  1  - 
206.9 

36.0 

Groiiti  iivfiirjiff'f'S 

222.0 

200.0 

TABLE  4. 

—  JjiXmMX  MMJ>  FeSRUART,   1 

1904, 

-4 

^ 

< 

NUDA. 

1 

t 

> 

1 

1 

J 

1 

60.6 

1 

1 

1 

> 

1 

IT.8 

t   Coffmnit.    . 

I 

188.6 

22.4 

27.6 

16 

246.4 

30.3 

29 

198J 

14.2 

Feb. 

II.   Henderson 

7 

206.8 

14.2 

6.7 

21 

180.9 

8.9 

20^ 

4 

172.1 

16.0 

2«.0 

HI.    LoD  wen  thai 

8 

208.0 

13.2 

16.7 

22 

201.8 

16.6 

12.0 

t      w      t 

.  .  # 

•  ■ 

.    *    . 

IV.    Miirria    .     . 

6 

200.4 

39.9 

29.0 

20 

222.3 

36.0 

9.1 

3 

244.0 

16.6 

126 

V.   Ojikman      . 

6 

2,^.7 

33,4 

17.8; 

19 

216,6 

17.8 

2.4 

2 

197.0 

10.8 

209 

VL  mmy     .    . 
VII.   StelU     .    . 

14 
6 

186,8 
21 L5 

20.0 

9,1 

26.e 
23.4 

28 

10 

167.9 

200,4 

11.3 
29.2 

44,6 

12.3 

2 

169.9 

1S.9 

1H.2 

Vin.  Zooman.    . 

7 

2ti7,6 

106.2 

22.7 

21 

197.0 

13.0 

17,9 

4 

164.6 

6.0 

50,4 

JX.  FriU  .    .    . 

X     Brojlei  ,     . 

XL   Colin  *    *    * 

11 
12 
4 

240.6 
211.6 
187.1 

73.9 
33.3 
343 

2L7 

25 
S6 

18 

183.9 
203.6 
196,8 

15.9 

21.7 
23.7 

36.7 
15.7| 
13.0 

1 

196.4 

47.2 

VIA 

Group  (iverflget 

216.8 

202.3 
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TABLE  6.  — Makch  akd  April,  1004. 


•^ 

^ 

o 

d 

Nnna. 

1 

1 

i 

1 

^ 

i 

i 

t 

>* 

& 

< 

> 

Q 

M 

ai 

? 

L  Coffman   .    .    . 

30 

191.9 

13.7 

24.2 

194.4 

26.9 

21.7 

II.   Henderson 

81 

196.2 

16.2 

6.9 

241.8 

27.2 

40.2 

III.  Ix>ewenthal 

81 

231.0 

46.9 

7.2 

291.0 

49.6 

66.3 

IV.  Morris.    . 

31 

174.4 

11.4 

67.0 

190.7 

18.6 

40.7 

V.  Oakman 

31 

228.2 

47.2 

6.3 

226.3 

62.0 

8.4 

VI.   Sliney  .  . . 

30 

239.3 

47.1 

16.8 

31 

289.6 

11.8 

17.1 

VII.  Steltz  . 

30 

193.6 

34.0 

6.4 

198.3 

29.8 

6.2 

VUI.   Zooman 

30 

196.6 

11.6 

18.3 

179.8 

16.6 

86.1 

IX.  Fritz     . 

31 

244.6 

48.9 

23.9 

269.7 

89.8 

39.1 

X.  Broyles 

30 

180.0 

19.4 

0.1 

182.6 

23.6 

6.3 

XL  Cohn    . 

81 

210.8 

21.7 

2.0 

.  . 

181.7 

12.0 

27.1 

Group  averages    .    .    . 

207.4 

216.4 

TABLE  6. 


i 

|! 

!i 

s 

-5 

1 

< 

I.  Coffman    .    .    . 

216.1 

26.4 

VII.  Steltz     .    .    . 

188.1 

14.0 

II.  Henderson     . 

201.1 

20.7 

VIII.  Zooman      .     . 

214.9 

38.4 

IIL  Loewentlial  .     . 

224.7 

17.6 

IX.  Fritz      .    .     . 

220.6 

23.6 

IV.  Morris  .... 

231.4 

24.6 

X.  Broyles .     .     . 

187.9 

8.8 

V.  Oakman    .    .    . 

217.9 

11.0 

XI.  Cohn      .    .    . 

208.8 

26.7 

VI.  Sliney  .... 

212.6 

19.7 

General  % 

jroup  ave 

rage    . 

21 

1.6 
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Chaeacter  of  the  Blood, 

One  question  thvt  naturally  arises  in  considering  the  possi- 
"ble  effects  of  a  diminished  proteid  intake  upon  bo<lily  health  is 
whether  a  continued  diminutian  of  proteid  food  will  have 
any  influence  upon  the  character  and  composition  of  the  blood. 
It  might  be  cUiimed,  for  example,  that  a  lowering  of  the  quan- 
tity of  proteid  food  below  the  ordinarily  accepted  standards 
will  eventually  result  In  a  deterioration  in  the  character  of 
the  blood.  Ob\iously,  if  such  should  prove  to  be  tlie  case,  it 
would  at  once  emphasize  the  necessity  for  higher  standards  of 
proteid  feeding.     Further,  there  might  result  marked  changes 

'in  the  hienioglobin-content  of  the  blood  in  connection  with 
a  lowered  proteid  metabolism  long  continueth  With  these 
thoughts  in  mind,  a  careful  study  of  the  blood  of  the  soldiers  has 
been  made  from  time  to  time,  with  special  reference  to  deter- 
mining tlie  number  of  erythrocytes  and  leucocytes  in  the  fluid, 
attention  also  being  paid  to  the  percentage  of  haemoglobin. 

Four  distinct  observations  were  made,  as  a  rule,  upon  each 
man,  namely^  in  the  months  of  October,  December,  January, 
and  March.  The  results  are  tabulated  in  the  accompanpng 
tables.  Examination  of  these  results  shows  that,  as  a  mle,  the 
number  of  erythrocytes^  or  red  blood  corpuscles,  was  some- 
what increased  during  this  period  of  lowered  proteid  feeding. 
We  are  not  disposed,  however,  to  lay  very  much  sti^ess  upon 
this  appaiMsnt  increase,  because  it  is  not  sufficiently  marked  to 
carry  much  weight,  especially  in  view  of  the  difficulties  attend- 
ing the  obtaining  of  great  accxiracy  in  blood  counts  in  general. 

|Regarding  the  leucocjies,  the  figures  are  less  definite,  but  may 
fairly  interpreted  as  indicating  practically  no  appreciable 
change  in  the  number  of  white  corpuscles.  Similarly,  the 
hsemoglobin-content  shows  no  distinct  alteration.  Hence,  the 
conclusion  is  that  the  physiological  economy  practised  by 
the  soldiers  during  their  six  months'  stay  in  New  Haven,  and 
especially  the  marked  diminution  in  the  amount  of  proteid  food 
consumed,  did  not  result  in  any  deterioration  of  the  blood, 
so  far  as  it  can  be  measiired  by  the  number  of  contained  ery- 
throcytes and  leucocytes,  and  by  the  content  of  hsemoglobin. 
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Date. 


OtiL  23, 1003  .  .  .  . 

Dee,  1,  1003  .  .  .  . 

Jan.  26,  1004  .  .  ,  , 

Mar.  22,  1904  ...  - 

Oct.  22,  1903,  .  .  . 

Not.  20,  1903  .  ,  .  . 

Jan.  19,  1904  .  .  ,  . 

Mar.  15,  1904  .  .  .  . 

Bat^b. 

Oct.  13,  1903  ,  .  .  . 

Nov.  10,  1003  .    .    .  , 

Oci.  13, 1903  ...  . 

Nov.  10,1908.  .  .  . 
Feb.  2, 1904  .... 

Ua.T.  18, 1904  ...  , 

No^.  23, 1903  .  .  ,  , 

Feb.  2,  1904  ...  . 

Mar.  18.  1904  ...  . 

LoEWKI^THAL. 

Oct.   16,  J903  .    .    .  . 

Noir.20,  1903  .     .     .  . 

Jan.   25,  1901  ...  , 

Mar.  22,  1804  .    ,    .  . 

MOKRJS. 

Oct.  14,  1903  .    ,    .  . 

Nov.  10,  ir*on .... 

FvK    8,  1904  .     .     .  . 

Mnr,  15,  1904  ,,,  . 


ErytbrwytflA 
pur  cttttn. 

LeucMM'ytcs 

6,480.000 
6,000,0«K) 
4,670,000 
6,600,000 

7,300 

9,500 

12.600 

6,000 

82 

eo-81 

84^8§ 

5.450.000 
0,O7O.<1OO 
4,058,000 
6,^i08,O00 

11,600 
8,800 

11,100 
8,100 

B6 
84 
7t! 

6,088,000 
7,314,000 

12,000 
13,000 

77 

m 

6,024,000 
7,544,000 
3.100,000 

6,668,000 

9.300 

8.600 

11,300 

10,000 

84 
94 

78 
74 

5,95*2,000 
6.000,000 
7,000,000 

17,200 
13,600 
9,000 

94 

87-88 
86-86 

6,302,000 
6J8O,0UO 
6,600,000 
7,000,000 

6,900 

5.000 

11,200 

10,200 

84 
86 

66 
86^7 

6,728,000 
6,620,000 
6,000.000 
5,000.000 

11.300 
8,100 
9.600 

10,200 

84-86 

9C^91 
67-^ 
85 
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Erythrocytes 
per  cuini. 


Leucocytes 
percmm. 


HapmogloMn 
per  cent. 


Steltz. 
Oct.  16,  1903  .  .  . 
Nov.  20,  1903  .  .  . 
Feb.  8.  1904  ... 
Mar.  15, 1904  .    .    . 

Brotlkm. 

Nov.  24, 1903.  .  . 
Jan.  19,  1904  ..  . 
Mar.  15, 1904  .    .    . 

Zoom AN. 
Oct.  22,1903.  .  . 
Nov.  24,  1903  .  .  . 
Feb.  8,  1904  .  .  . 
Mar.  22,  1904  .     .     . 

Davis. 
Oct.  13,1003.  .  . 
Nov.  10, 1903  .     .     . 

Fritz. 
Nov.  2,  1908 .  .  . 
Dec.  1,1903.  .  . 
Jan.  19,  1904  .  .  . 
Mar.  15,  1901  ..     . 

Hendkrbon. 
Oct.   16,1903.     .    . 
Nov.  20,  1903  .     .     . 
Jan.  25,  l'.K)4  .     .     . 
Mar.  18,  1901  .     .     . 


6,792,000 
5,500,000 
5,000,000 
7,000,000 


5,310,000 
5,200,000 
5,600,000 


6,024,000 
5,136,000 
7,760,000 
4,800,000 


4,160,000 
5,850,000 


4,776,000 
6,048,000 
5,848,000 
5,784,000 


7,192,000 
5,760,000 
6,800,000 
8,144,000 


12,400 
18,800 
14,700 
14,800 


9.200 
6,100 
8,800 


9,300 

6,700 

16,000 

13,600 


5.700 
9,200 


9,800 

9,200 

10,000 

6,400 


16,000 

10,200 

8,000 

15,000 


85-86 
88 

86-87 
85 


80 
85 


91 

94 

87-88 

88 


86-87 
88 


87-88 
04 
84 
92 


87 
84 

79-80 


General  Conclusions. 

Careful  consideration  of  the  foregoing  data,  taken  in  their 
entirety,  must  lead  the  unbiassed  thinker  to  admit  the  possi- 
bilities of  physiological  economy  in  nutrition.  That  there  is 
no  real  need  for  a  daily  diet  containing  118  grams  of  proteid 
food  seems  clearly  indicated.  The  members  of  the  soldier  de- 
tachment lived  without  discomfort  for  a  period  of  five  months 
on  amounts  of  proteid  food  not  more  than  one-half  that  called 
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for  by  the  onlirtary  standard  dietaries,  and  this  without  increas- 
ing the  amount  of  non-iiitrogenoiLS  food.  Body-weighty  nitno- 
gen  equilibrium,  phyt^ical  strength  and  vigor,  ability  to  respond 
to  sensor}^  Htimulation,  the  composition  and  general  condition 
of  the  blood,  all  iiemaiiied  unimpaired  under  a  daily  diet  involv- 
ing tlie  metiibolism  of  only  7  to  8  gmms  of  nitrogen  per  day 
and  with  a  fuel  value  of  less  than  2800  calories  per  day. 

Further,  the  practice  of  such  economy  led  to  marked  im- 
provement in  the  working  of  the  neuro-muscular  machinery, 
sufficiently  noticeable  to  attract  the  attention  of  the  men 
themeelvesit  apart  from  the  records  of  the  dynamometer,  etc. 
Indeed,  it  has  been  the  universal  feeling  among  sdl  the  sub- 
jects of  experiment  that  they  were  less  conscious  of  fatigue 
than  formerly,  or  that  they  could  do  more  work  wiUiout  the 
feeling  of  fatigue  that  is  usually  so  conspicuous  after  heavy 
work,  or  long-continued  muscular  strain*  We  thus  have  for 
consideration  an  added  factor,  viz,,  the  possible  improvement 
of  the  physical  condition  of  tlie  body  under  a  lowered  proteid 
intake.  This  question,  however,  we  shall  discuss  more  fully 
later  on.  It  iB  enough  for  the  present  to  simply  emphasize 
the  fact  that  with  a  greatly  diminished  proteid  metabolism 
the  body  KuflTers  no  harm,  the  muscular  machinery  is  as  well 
able  to  perform  its  work  as  usual,  and  consequently  there 
would  seem  to  be  no  adequate  reason  why  our  daily  dietaiy 
should  be  cumbemd  with  sncli  quantities  of  proteid  matter 
as  are  generally  considered  necessary  for  health  and  strength* 

There  is  one  point  of  great  importance  in  this  connection 
that  should  not  be  overlooked,  viz.,  whether  the  power  of  re- 
sistance toward  disease  is  diminished  in  any  way  by  a  con- 
tinued low  proteid  intake.  This  is  surely  a  proper  question, 
and  one  that  must  be  carefully  considered.  Fortunately  or 
unfortunately,  we  have  no  facts  at  our  disposal.  We  have  the 
belief,  however,  engendered  by  the  results  so  far  obtained,  that 
there  is  no  good  ground  for  assuming  the  body  to  be  any  more 
susceptible  to  disease  under  conditions  of  low  proteid  metab- 
olism than  when  supplied  with  an  excess  of  proteid  food. 
Indeed,  it  has  been  somewhat  remarkable  how  free  trom  all 
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troubles  —  even  during  a  very  trying  winter  —  the  subjects  of 
this  experiment  have  been.  We  believe  that  economy  in  the 
use  of  proteid  food,  curtailment  of  proteid  metabolism  to  a 
degree  commensurate  with  the  real  needs  of  the  body,  will 
prove  helpful  to  health,  but  we  have  no  convincing  facts  to 
present,  —  only  the  simple  statement  that  all  the  men  have 
been  well  and  remarkably  free  from  colds  and  other  minor  ail- 
ments all  through  the  experiment. 

It  is  a  remarkable  and  suggestive  fact  that  when  a  person 
has  once  practised  physiological  economy  in  his  diet  suffi- 
ciently long  for  it  to  have  become  in  a  measure  a  habit,  he  has 
no  desire  to  return  to  a  fuller  dietary  rich  in  proteid  matter. 
This,  it  seems  to  the  writer,  is  convincing  proof  that  both  body 
and  mind  are  fully  satisfied  with  the  smaller  amounts  of  food, 
and  argues  in  favor  of  the  latter  being  quite  adequate  for  the 
physiological  needs  of  the  organism.  In  this  connection,  the 
writer  presents  a  few  lines  received  during  the  summer  from 
one  of  the  soldier  detachment.  Nine  of  these  men,  after  com- 
pleting their  work  at  New  Haven  early  in  April,  1904,  were 
detailed  for  sei-vice  at  St.  Louis,  and  the  letter  which  is  quoted 
was  written  simply  to  ask  concerning  some  photographs  that 
had  been  promised  them.  In  the  letter,  however,  occur  two 
or  three  sentences  which  are  interesting  and  suggestive. 

World's  Fair  Grounds,  St.  Louis,  Mo., 
July  8, 1904. 
Professor  Russell  H.  Chittenden  : 

Dear  Sir,  —  On  behalf  of  the  men  that  were  undergoing  the 
*' Food  Test "  conducted  by  you  last  winter,  I  write  these  few 
lines  asking  whether  we  are  entitled  to  any  of  the  photographs 
that  were  taken  of  us  in  the  Yale  Gymnasium  the  last  two  days 
we  were  there.  .  .  .  The  men  are  all  in  first-class  condition 
as  regards  their  physical  condition,  and  arc  all  very  thankful  to 
you.  We  eat  very  little  meat  now  as  a  rule,  and  would  willingly 
go  on  another  test.  Enclosed  you  will  find  a  list  of  the  men  as 
follows:  Private  1st  Class  Jonah  Broyles;  Private  1st  Class 
William  E.  Coffman;  Private  1st  Class  James  D.  Henderson; 
Private   1st  Class   Maurice   D.   Loewenthal;    Private    1st  Class 
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William  MorriH ;  Private  let  Class  William  F.  SHoey;  Private  Isl 
Class  John  J,  B,  Stelt^ ;  Private  1st  Class  Ben  Zoomaii ;  Private 
1st  Class  William  Oakman* 

Triistiog  I  may  hear  from  yon  in  the  near  future,  I  am. 
Very  respeetfuUy, 

(Signed)       Johh  J.  B.  Steltz, 
Mmlical  Department  Exhibit  U.  S.  Armtf^ 
WQrtits  Fair  Station. 


Daily  Dietary  op  the  Soldier  Detail  from  October 

2,  1903,  TO  April  4,  1904 

For  the  first  two  weeks  of  their  stay  in  New  Haveii,  the 
BolcHers  were  given  their  oixUnary  anny  mtion,  wliich  is  rich 
in  meat  and  consequently  had  a  high  content  of  proteid  or 
nitrogen.  The  detachment  liad  their  own  cook  anil  helper, 
and  their  food  was  prepared  for  them  as  they  had  always  been 
accustomed  to  it.  Further,  they  liad  at  this  time  perfect 
freedom  as  to  the  quantity  of  footl  to  be  eaten,  the  figm«s 
given  in  the  earlier  days  representing  their  own  choice  of 
quantity.  Later,  by  the  beginning  of  the  third  week,  the  diet 
was  modified  somewhat  by  the  intixniuction  of  other  articles 
in  place  of  meat,  especially  at  breakfast,  so  that  the  total 
nitrogen  intake  was  diminished  in  some  degi'ee,  hot  the  men 
were  still  allowed  freedom  as  to  quantity.  From  November 
to  the  close  of  the  experiment  in  April,  both  the  character 
and  quantity  of  the  food  for  each  meal  were  prescribed,  but 
great  care  was  exei-ciBed  to  see  that  the  men  were  fully  satia- 
fied.  Changes  were  made  gradually  and  no  discomfort  was 
felt^  or  at  least  no  complaint  was  made,  although  the  men 
were  frequently  questioned  and  encouraged  to  comment  upon 
the  dietary  and  to  make  suggestions. 

The  dietary,  however,  speaks  for  itself » and  a  careful  perusal 
of  the  daily  record,  with  reference  both  to  the  chaiucter  of  the 
food  and  the  quantities  employed,  -will  give  clearer  and  more 
exact  information  as  to  the  changes  introduced  than  any 
verbal  description.  The  only  statement  that  need  be  made 
is  that  the  heavier  proteid  foods  were  greatly  reduced  in 
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amount,  and  replaced  in  a  measure  by  the  lighter  carbohydrate 
foods.  Finally,  it  may  be  said  that  while  vegetable  foods 
eventually  predominated,  there  was  at  no  time  a  complete 
change  to  a  vegetable  diet. 


Friday,  October  ^,  190S. 

Breakfait  — Beefsteak  222  grams,  fried  potatoes  234  grains,  onions  34  grams, 
grayy  68  grams,  bread  144  grams,  coffee  679  grams,  sugar  18  grams. 

Dinner.  —  Beef  171  grams,  boiled  potatoes  350  grams,  onions  55  grams,  bread 
234  grams,  coffee  916  grams,  sugar  27  grams. 

Supper.  —  Corned  beef  195  grams,  potatoes  170  grams,  onions  21  grams,  bread 
158  grams,  coffee  450  grams,  sugar  21  grams,  fruit  jelly  107  grams. 


Saturday,  October  5, 1903. 

Breakfast.  —  Bacon  162  grams,  fried  cake  215  grams,  bread  72  grams,  sugar 

21  grams,  coffee  550  grams. 
Dinner.  —  Roast  beef  250  grams,  gravy  138  grams,  bread  234  grams,  sugar  21 

grams,  coffee  667. 
Supper.  —  Frankfurters  171  grams,  bread  128  grams,  milk  71  grams,  sugar  21 

grams,  coffee  450  grams. 


Sunday,  October  4,  1903. 

Breakout.  —  Beefsteak  299  grams,  onions  21  grams,  gravy  175  grams,  bread 

222  grams,  milk  83  grams,  sugar  21  grams,  coffee  491  grams. 
Dinner.  —  Roast  beef  221  grams,  potatoes  517  grams,  gravy  154  grams,  bread 

148  grams,  pie  184  grams,  sugar  18  grams,  milk  46  grams,  coffee  621 

grams. 
Supper.  —  Roast  beef  96  grams,  potatoes  260  grams,  onions  32  grams,  jam  92 

grams,  bread  32  grams,  coffee  360  grams,  milk  65  grams,  sugar  18  grams. 


Monday,  October  5,  1903. 

Breakfast. — Bacon  185  grams,  fried  potatoes  277  grams,  gravy  98  grams,  bread 

140  grams,  coffee  538  grams,  sugar  18  grams,  milk  65  grams. 
Dinner.  —  Cabbage  304  grams,  corned  beef  200  grams,  potatoes  309  grams,  bread 

145  grams,  milk  55  grams,  sugar  18  grams,  coffee  457  grams. 
Supper.  —  Cabbage  180  grams,  potatoes  248  grams,  onions  27  grams,  bacon  86 

grams,  bread  200  grams,  butter  30  grams,  milk  55  grams,  coffee  500 

grams,  sugar  20  grams,  blackberry  jam  135  grams. 
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Tue^dat^,  OcUher  6,  J90S. 

BreakfMt.  —  Bob^a  B&usage  150  grams*  bread  230  gnum,  butter  2S  Krami, 

milk  65  grmius,  Augar  20  grami,  coffee  dM  grama. 
Dinner.  —  Beam  130  grams,  onioni  27  grarat,  baeon  90  grama,  bread  IflO  gimmi, 

oiilk  55  grauii,  sugar  30  grttms,  cofifee  500  icrafna. 
Supper.  —  Bean«  70  grama,  beef  liver  160  gram  a,  oumnfi  100  grama »  bread  122 

grams,  milk  56  grama,  sugar  20  grama,  cuSee  500  grama. 

Wednfi9dai/,  October  7,  190S. 

Breakfast.  *— Beefsteak  290  grama,  gravy  116  grams,  bread  142  grama,  toilk  6G 

grams,  sugar  20  grams,  coSee  £00  grauis. 
Diouer.  ^^  BoaaC  beef  240  grama,  onions  20  grama,  grary  106  grams,  bread  170 

grams,  milk  56  granuii  augar  20  grams,  coffee  550  grams. 
Supper.  —  Potatoes   280  grams,  beef  110  grams,  onions  32  grama,  bread  186 

grama,  pie  GO  grama,  milk  55  grama,  butter  d&  grams,  augar  20  grama* 

eoflfee  600  grams,  blackbeny  jam  60  grama. 

Tlmrnday^  Oetober  8, 1903, 

Breakfaat.  —  Meal  107  grams,  eggs  120  grama,  bread  117  grams,  milk  56  grmioi, 

sugar  20  grama,  cofifee  600  grama. 
Dinner.  —  Bacon  170  grama,  cabbage  297  grams,  potatoes  360  grama,  bread  120 

grama,  mlLk  40  grama,  augar  12  grama,  coffee  300  grams. 
Supper.  -  Feacbes  100  grama,  bread  347  grams,  butter  36  grama,  milk  65  grams, 

augar  62  grama,  coffee  416  grama. 


FriduT/y  October  9^  1903. 

Breakfast.^ Beef  120  grama,  potatoea  220  grama,  onions  50  grams,  butter  35 
grams^  milk  55  grama,  bread  176  grams,  augar  ^  grams,  cofTee  500  grama. 

Dinner.  —  Roost  beef  203  grams,  potatoea  143  grams,  grary  144  grruus,  bf^aad 
lOd  grama,  augar  W  grama,  mltk  66  grams,  coffee  461  grama. 

Supper.  —  Beef  liver  138  grams,  onion  a  93  grama,  bocou  M  grama,  bread  154 
grams,  butter  33  grama,  sugar  19  grama,  milk  66  grams,  coftee  500  grama 


I 


Saturday^  Oatoher  10^  1903, 


Breakfaat.  —  Eggs  80  grama,  bncon  80  grama,  potatoes  187  grama,  bread 

grams,  milk  55  grama,  augar  18  grams,  coffee  500  granu. 
Dinner.  —  Fiab  233  grama,  bacon  65  grama,  oniont  49  grjima,  potatoes  140 

grama,  bread  220  gramd,  milk  56  grams,  augar   19  grama,  eo^ee  4ti5 

grams. 
Supper  —  Hamburg  steak  234  grams,  onions  23  grama,  butter  28  grams,  bread 

147  grama,  pie  128  grams,  mUk  65  grama,  augar  18  grams^  coffee  500 

grams. 


^^m 
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Sunday,  October  11, 1903. 

BreakfiiBt.  —  Beefsteak  248  grams,  bread  106  grams,  milk  65  grams,  sugar  18 

grams,  coffee  886  grams. 
Dinner.  —  Roast  pork  208  grams,  turnips  169  grams,  potatoes  201  grams,  grary 

188  grams,  apple  pie  168  grams,  bread  89  grams,  milk  66  grams,  sugar 

18  grams,  coffee  340  grams. 
Supper.  —  Stewed  peaches  236  grams,  bread  291  grams,  milk  66  grams,  butter 

28  grams,  sugar  18  grams,  coffee  476  grams. 

Monday,  October  12, 1903. 

Breakfast.  —  Potatoes  276  grams,  beef  131  grams,  onions  37  grams,  bread  136 
grams,  milk  50  grams,  sugar  18  grams,  coffee  350  grams. 

Dinner.  —  Beans  850  grams,  bacon  70  grams,  onions  89  grams,  pickles  39  grams, 
bread  147  grams,  milk  55  grams,  sugar  18  gn'ain*>  coffee  500  grams. 

Supper.  —  Frankfurters  149  grams,  butter  28  grams,  bread  149  grams,  black- 
berry jam  68  grams,  milk  66  grams,  sugar  18  grams,  coffee  500  grams. 

Tuesday,  October  13, 1903. 

Breakfast. — Beef  liver  149  grams,  bacon  68  g^'^ms,  bread  100  grams,  milk  66 
grams,  sugar  19  grams,  coffee  375  grams. 

Dinner.  —  Roast  beef  187  grams,  potatoes  131  grams,  gravy  167  grams,  toma- 
toes 151  grams,  bread  112  grams,  milk  66  grams,  sugar  18  grams,  coffee 
410  grams. 

Supper.  —  Roast  beef  140  grams,  apple  sauce  360  grams,  bread  144  grams,  butter 
83  grams,  milk  55  grams,  sugar  18  grams,  coffee  500  grams. 

Wednesday,  October  H,  1903. 

Breakfast.  —  Bacon  93  grams,  apple  sauce  299  grams,  syrup  68  grams,  bread 

271  grams,  milk  55  grams,  sugar  85  grams,  coffee  417  grams. 
Dinner.  —  Hamburg  steak  186  grams,  potatoes  336  grams,  gravy  100  grams, 

onions  37  grams,  bread  187  grams,  milk  55  grams,  sugar  18  grams,  coffee 

850  grams. 
Supper.  —  Beef  224  grams,  potatoes  242  g^'anis,  onions  28  grams,  prunes  147 

grams,  bread  135  grams,  butter  28  grams,  milk  65  grams,  sugar  44  grams, 

coffee  500  grams. 

Thursday,  October  IS,  1903. 

Breakfast.  —  Beef  liver  159  grams,  bacon  72  grams,  bread  138  grams,  milk  66 

grams,  sugar  18  grams,  coffee  500  grams. 
Dinner.  —  Cabbage  401  grams,  bacon  156  grams,  potatoes  201  grams,  bread  121 

grams,  milk  55  grams,  sugar  19  grams,  coffee  480  grams. 
Supper. — Bologna  sausage  154  grams,  rice  140  grams,  eggs  13  grams,  bread 

133  grams,  butter  28  grams,  milk  55  grams,  sugar  63  grams,  coffee  600 

grams. 
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Friday,  October  16,  1903. 

BreakfaBt.  ^  Beefsteak  23§  grams,  bread  140  grmmi,  milk  61  gram«,  itigar  20 

gramfl,  coSt^e  545  grams. 
Dinner.  —  FisU  226  grams,  potatoes  287  gram 8,  tomatoei  135  grams,  bread  128 

grama,  imlk  66  grams,  Bugar  IB  grams,  ooffee  500  graiDS^ 
Supper.  ^^  Pork  sausage  244  grama,  appk'  aauct!  204  grams,  bread  1S9  gr«ms, 

butter  31  grams,  milk  61  grams ^  sugar  20  grams^  cofEee  545  grami. 

Saturdat/,  October  17, 1903. 

Breakfast.  ~  Ham  183  grams,  potatoes  2118  grams^  bread  115  grama,  iugar  20 

gram&,  milk  61  grams,  coffee  545  grams. 
Dlnaer.  —  Beef  204  grams,  potatoes  290  gmmi,  onioos  13   gnims,  bread  145 

grams,  milk  61  grams,  sugar  20  grams,  t^uftee  375  gram^. 
Supper,  —  Roast  bet?f  142  gramsj  apple  sauce  112  grams,  butter  35  grams,  bread 

183  grams,  pie  104  grams,  milk  01  grams,  sugar  06  grams,  co^e  545 

grams. 

Sunday,  October  18, 1903. 

Breakfast.  —  Hamburg  steak  234  grams,  onions  31  grami,  bread  156  grunt, 

milk  61  grams,  ttugar  20  grams,  co^ee  455  grams. 
Dinner.  —  Chicken  326  grams,  dressing  142  grams,  potatoes  2lK>  grams,  tomatotia 

453  grams,  bread  122  grama,  milk  61  grama,  sugar  20  grams,  coffee  645 

grams. 
8 upper.  —  Apple  sauce  244  grams,  syrup  100  grams,  bread  518  grams,  milk  61 

grams,  sugar  20  grams,  coffee  500  grams. 

Monday,  October  19,  1903. 

Breakfast.  ~  Eggs  79  grams,  bauon  43  grams,  bread  127  grams,  milk  61  grams, 

sugar  20  grami^,  coffee  514  grams. 
Dinner.  —  Roast  beef  214  grams,  sweet  potatoes  374  grams,  tomatoes  305  grams, 

onions  23  grams,  bread  140  grams,  milk  61  grams,  sugar  25  grams,  coffee 

545  grams. 
Supper.  —  Roast  beef  173  grams,   apple  sauee  214  gram*,  bread  163  grams, 

butter  30  grams,  milk  61  grami^,  sugar  25  grams,  coSee  509  grams. 


Tuesday,  October  BO,  1903. 

Breakfast.  —  Oatmeal  316  grams,  bread  95  grams^  butter  19  grams,  bacon  % 

grams,  coffee  600  grams,  milk  245  grams,  sugar  75  grams. 
Dinner. —  Hoast   beef  187   grams,  boiled  potatoes  36B  grams,  tomatoes   168 

gramit,   bread  79  grams,  coffee  600  grams,  milk    101  grams,  sugar  30 

grama. 
Sapper.  ^  Cold  roast  beef  176  grams,  apple  sauce  277  grams,  bread  159  grtmt, 

butter  36  grams,  coffee  370  grami,  sugar  39  granjs,  milk  63  grama. 
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Wednesday,  October  21,  1903. 

Breakfast.  — Fried  oatmeal  142  grams,  sjrup  86  grams,  bacon  02  grams,  biscuits 

155  grams,  butter  35  grams,  coffee  486  grams,  milk  186  grams,  sugar  46 

grams. 
Dinner.  —  Hamburg  steak  275  grams,  potatoes  390  grams,  onions  63  grams, 

gravy  145  grams,  bread  84  grams,  coffee  500  grams,  milk  140  grams, 

sugar  46  grams. 
Supper.  — Baked  beans  836  grams,  bread  148  grams,  butter  43  grams,  stewed 

prunes  193  grams,  coffee  518  grams,  milk  178  grams,  sugar  48  grams. 

Thursday,  October  22, 1903. 

Breakfast.  —  Boiled  hominy   178  grams,    French    fried  potatoes    168  grams, 

toasted  bread  109  grams,  butter  36  grams,  coffee  473  grams,  milk  163 

grams,  sugar  53  grams. 
Dinner.  —  Corned  beef  149  grams,  boiled  cabbage  191  grams,  potatoes  189 

grams,  bread  87  grams,  coffee  618  grams,  sugar  51  grams,  milk  76  grams. 
Supper.  —  Bologna  sausage  104  grams,  Saratoga  chips  69  grams,  fried  hominy 

214  grams,  syrup  91  grams,  bread  75  grams,  butter  36  grams,  coffee  500 

grams,  sugar  40  grams,  milk  91  grams. 

Friday,  October  23,  1903. 

Breakfast.  —  Boiled  rice  with  sugar  and  milk  221  grams,  biscuits  158  grams, 

butter  38  grams,  coffee  536  grams,  milk  182  grams,  sugar  71  grams. 
Dinner.  —  Fish  288  grams,  potatoes  265  grams,  tomatoes  193  grams,  bread  107 

grams,  coffee  545  grams,  sugar  71  grams,  milk  173  grams. 
Supper.  —  Oyster  stew  with  crackers  361  grams,  apple  sauce  102  grams,  bread 

43  grams,  butter  35  grams,  coffee  409  grams,  sugar  46  grams,  milk  309 

grams. 

Saturday,  October  ^,  1903. 

Breakfast.  —  Egg  omelette  71  grams,  with  wheat  flour  28  grams,  bread  97  grams, 
butter  27  grams,  coffee  545  grams,  sugar  63  grams,  milk  159  grams. 

Dinner.  —  Hamburg  steak  made  with  bread  163  gn'&DQB,  fat  10  grams,  and  onions 
for  flavor  90  grams,  tomatoes  283  grams,  bread  244  grams,  butter  48 
grams,  coffee  454  grams,  milk  182  grams,  sugar  48  grams. 

Supper.  —  Bacon  79  grams,  potato  chips  170  grams,  stewed  prunes  61  grams, 
biscuits  173  grams,  butter  42  grams,  coffee  545  grams,  milk  182  grams, 
sugar  69  grams. 

Sunday,  October  25,  1903. 

Breakfast.  —  Apple  125  grams,  fried  rice  242  grams,  syrup  64  grams,  biscuits 
127  grams,  butter  33  grams,  coffee  363  grams,  milk  154  grams,  sugar  31 
grams. 

Dinner.  —  Roast  pork  252  grams,  apple  sauce  145  grams,  potatoes  234  grams. 
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breati  6eJ  gram»,  tiipioca  pudding  266  grftm*,  coffee  3B3  gram*,  iugar  38 
graiui,  milk  104  gmms^ 
Supper*  —  Toaated  bread  75  grams,  blackberry  jam  81  grami,  bread  76  gmtiii, 
butter  4ti  grama,  co£fee  3Q3  grants,  milk  ItiO  grama,  augar  46  grama. 


Mmida^,  Oetoher  36,  1903- 

BreakfflBt.  —  Griddle  cakei  305  gmms*  ayrup  07  grama,  bread  35  granji.  coffee  j 

454  gra.ms,  milk  145  grams*  butter  23  grams,  augar  41  grama. 
Diuner.  ~~  Beef  stew  with  potatc>ea,  oniona,  ami  thickened  with  corn  stareh  560'j 

grnma,  bread  ^4  grams,  milk  154  grama,  coffee  454  grama,  sugar  41  grami.  i 
Supper.  —  Macaroni  with  cheese  220  grama*  atewed  tomatoea  282  gramn,  bread 

114  gr^ma.  buller  41  grama,  aCewed  prunea  127  grania^  eoCTee  445  grami« 

milk  00  grama,  augar  20  grama. 


Tu€»day,  October  27, 1903, 

Breakfueit.  —  Boiled  rice,  milk,  and  augar  311  grama,  toasted  bread  114  grami, 

butter  31  grams,  eoffee  5-15  grama,  milk  100  grami^,  sugar  79  grama. 
Dinner,  —  Codtish-balla  W^A  gnuna,  maslied  potatoes  26P  grams,  pickles  4;)  grama, 

bread  72  grams,  apple  pie  117  grama,  coffee  545  grams,  milk  ^l  grams, 

sugar  25  gram  a. 
Supper. —  Apple-rice  pudding  397  grama,  bisemt  252  grama,  buttep  48  grama, 

coffee  500  gratna,  milk  01  grama^  augar  25  grama. 


Wedne^dat^,  Oetoher  m^  1903. 

Breakfiiat.  —  Apple  252  grama,  fried  hominy  IG8  grama,  ayrup  80  grams,  bread 

79  grams,  coffee  445  grama,  milk  lOO  grams,  augar  25  grama. 
Dinner.  ^ — Bean  porHtlge  with  bread  415  grams,  boiled  oninns  ^*9  grama,  coffee 

545  grjLma,  mLLk  91  grams,  sugar  25  grams,  brt^ad  C3  grama,  bread  pud- 

ding  282  grams. 
Supper.  —  Apple  fritters  371  grama,  syrup  67  grams,  biscuit  87  grams,  butttT 

36  grams,  pickles  23  grams,  coffee  454  grain  a,  milk  91  grama,  augar  25 

grama. 

Tftursdatf,  October  29, 1903. 

Breakfaat  —  Fried  rlc&  cakea  201  grama,  ayrup  54  grams,  coffee  545  grams. 
Diuner.  ^  Hamburg  steak  *    uritti   bread,  fat,   and  oniona  280  grama,  boiled 

potatoes  211  grams,  ate  wed  tofnatoea  267  grams,  bread  51  grains,  coffee 

<JtJ3  grama. 
Supper.  —  Apple  sauce  277  grams,  biscuiu  293  grama,  butter  66  grama,  apple 

pie  117  grama,  tea  527  grama. 


*  Hamburg  steak  contained  52  grama  meat,  4  grams  fat,  53  grama  onioiis, 
111  grama  bread,  each  man  eating  230  grams. 
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Friday,  October  30, 1903. 

Breakfast  —  Boiled  hominy  364  grams,  sugar  47  grams,  milk  91  grams,  coflbe 

456  grams.* 
Dinner.  —  Fish  219  grams,  French  fried  potatoes  158  grams,  boiled  onions  68 

grams,  bread  pudding  888  grams,  co£fee  486  grams. 
Supper.  —  Bacon  61  grams,  Saratoga  chips  119  grams,  stewed  prunes  206  grams, 

bread  165  grams,  butter  53  grams,  coffee  454  grams. 

Saturday,  October  31,  1903. 

Breakfast.  —  Steamed  oatmeal  (soft)  349  grams,  sugar  76  grams,  milk  182 
grams,  biscuits  109  grams,  butter  53  grams,  coffee  409  grams. 

Dinner.  —  Macaroni  flavored  with  cheese  345  grams,  stewed  tomatoes  149  grams, 
bread  58  grams,  apple  pie  112  grams,  coffee  416  grams. 

Supper.  —  Boiled  cabbage  273  grams,  bologna  sausage  159  grams,  bread  79 
grams,  rice  pudding  224  grams,  coffee  500  grams. 

Sunday,  November  1, 1903. 

Breakfast.  —  Apple  240  grams,  rice  croquettes  271  grams,  syrup  67  grams,  bread 

41  grams,  coffee  417  grams. 
Dinner.  —  Roast  pork  294  grams,  apple  sauce  217  grams,  potatoes  352  grams, 

tapioca  pudding  116  grams,  coffee  417  grams. 
Supper.  —  Biscuits  415  grams,  butter  58  grams,  blackberry  jam  133  grams, 

pickles  33  grams,  tea  416  grams. 

Monday,  November  !2, 1903. 

Breakfast.  —  Steamed  oatmeal  448  grams,  milk  208  grams,  sugar  65  grams, 

bread  70  grams,  coffee  375  grams. 
Dinner.  —  Beef  stew  187  grams,  potatoes  261  grams,  onions  51  grams,  thickened 

with  corn  starch  14  grams,  bread  140  grams,  coffee  500  grams. 
Supper.  —  Macaroni  149  gprams,  stewed  tomatoes  271  grams,  pickles  72  grams, 

apple  pie  109  grams,  bread  130  grams,  butter  53  grams,  coffee  516  grams. 

Tuesday,  November  3,  1903, 

Breakfast.  —  Boiled  rice  303  grams,  sugar  72  grams,  milk  225  grams,  bread  67 

grams,  coffee  450  grams. 
Dinner.  —  Baked  bean  porridge  326  grams,  boiled  onions  128  grams,  potatoes 

287  grams,  bread  105  grams,  coffee  508  grams. 
Supper.  —  Boiled  cabbage  217  grams,  Saratoga  chips  53  grams,  stewed  prunes 

67  grams,  fried  rice  149  grams,  syrup  58  grams,  coffee  516  grams,  bacon 

37  grams,  potatoes  179  grams. 


*  One  cup,  total  weight  454  grams,  but  containing  small  portions  of  milk 
and  sugar. 
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W^dneidaif,  November  4^  1903. 

Bremtfftit,  —  Apple  260  gratnii  fried  homiay  100  grAin*}  ayrap  fiO  gimmi,  coffee 

335  plains. 
Dinner  —  Hamburg  steak  with  bread,  fat,  and  onioni  300  pru^ris,  boiled  pola- 

to^H  250  sfPaniSp  stewnfl  tOTnatoeft  260  grami,  bread  75  grams,  coffee  1  cap. 
Supper.  —  Apple  frittt^rB  226  grami,  sjrtip  50  grarms,  biieuil  05  gramv,  buiter 

30  granift,  coffee  I  cup* 

Thumdayy  November  5^  1003. 

Brejikfastp  —  Banana  114  grams,  boHed  rice*  260  ^arus,  with  milk  181  gram*, 

and  sugar  76  grams,  coffee  1  eup. 
Dinner.  —  Macaroni  unJ  cheese  300  grams,  br^ad  60  grams,  apple  saace  200 

gmms,  custard  pie  H'i  jframs,  cofiti*  1  cup. 
Supper.  —  Hauftage  50  grams,  potato  chipa  100  grams,  stewed  prunes  165  grams, 

bread  50  gram&,  butter  :!5  grams,  coffee  I  cup, 

Fridat^^  Novemher  ^,  190J. 

SliiMast  —  Rice  croquette*  200  grarui,  syrup  50  grams,  coffee  1  cup. 

Dinner.  —  Clam  chowder  with  onions,  tomatoes,  and  potatoes  3&0  grama,  bread 

75  grams,  coffee  1  cup,  tApioca-peach  puddmg  125  grani*. 
Supper.  —  Br^d  127  grama^  butter  40  grams,  jata  125  grams,  tea  leap. 

Saturday^  November  7»  1903. 

Breakfast  —  8oft  oatmeal  300  granris,  milk  150  grams,  augar  50  grama,  bread  30 

grams,  coflee  1  cup. 
Dinner.  —  Bean  porridge  with  onions  294  grami,  stewed  prunes  66  grami^  bread 

75  grams,  coflfoe  1  cup, 
Bupper  —  Bread  pudding  292  grams,  stewed  peaches  97  grams,  crackera  50 

grams»  butler  25  grams,  coffee  1  cup. 

Sunda^j  Nmemher  5,  1903. 

Breakfast  —  Apple  107  grams,  stewed  bominj  248  grams,  milk  160  grams, 

sugar  60  grama,  coffee   I  cap. 
Dinner.  —  Beef   stew  thickened  with  com   starch,  onions,  and  potatoes   405 

gram«,  bread  75  grams,  apple  sauce  125  grams,  coffee  1  cup. 
Supper.  —  Fie  107  grams,  chocolate  1  cup,  biscuit  200  grams,  butter  30  grama, 

stewed  prunes  160  grams. 


*  Rice  or  hominy  on  being  moistened  and  coolced  gains  in  weigh  1 120  per 

cent;  or  rather,  after  the  excess  of  moisture  has  evaporated  and  the  rice  is 
fried,  it  sliowi  a  gain  of  that  amount  But  for  boiled  rice  or  hominy,  without 
drying  or  frying,  there  ia  ftu  increase  in  weight  of  230  per  cent,  as  uaually 
prepared. 
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Monday y  November  9^  1903. 

Breakfast  —  Wheat  griddle  cakes  200  grams,  syrop  40  grams,  coffee  1  ciii>. 
Dinner. — Corned  beef  126  grams,  cabbage  200  grams,  potatoes  176  grams,  bread 

76  grams,  cofiee  1  cup. 
Sopper.  —  Rice  padding  160  grams,  stewed  peaches  100  grams,  crackers  60 

grams,  batter  26  grams,  coffee  1  cap. 


Tuesdai/y  November  10, 1903. 

Breakfast  —  Toasted  bread  200  grams,  butter  40  grams,  boiled  egg  60  grams, 

coffee  1  cup. 
Dinner.  —  Macaroni  baked  with  cheese  SOO  grams,  bread  60  grams,  apple  sauce 

200  grams,  custard  pie  112  grams,  coffee  1  cup. 
Supper.  —  Bread  pudding  *^)00  grams,  stewed  peaches  100  grams,  crackers  60 

grams,  butter  26  grams,  coffee  1  cup. 


Wednesday,  November  11,  1903. 

Breakfast  —  Apple  196  grams,  boiled  rice  247  grams,  milk  126  grams,  sugar  60 

grams,  coffee  1  cup. 
Dinner.  —  Hamburg  steak  with   bread,  fat,  and  onions  200  grams,  boiled 

potatoes  260  grams,  stewed  tomatoes  260  grams,  bread  76  grams,  coffee 

1  cup. 
Supper.  —  Fried  rice  100  grams,  syrup  60  grams,  biscuit  173  grams,  batter  80 

grams,  tea  1  cup. 


Thursday,  November  It,  1903. 

Breakfast  —  Banana  114  grams,  toasted  bread  179  grams,  butter  60  grams, 

coffee  1  cup. 
Dinner.  —  Sausage  06  grams,  French  fried  potatoes  200  grams,  pickles  60 

grams,  bread  60  grams,  apple  and  rice  pudding  176  grams,  coffee  1  cup. 
Supper.  —  Boiled  hominy  200  grams,  milk  126  grams,  sugar  47  grams,  stewed 

prunes  100  grams,  bread  60  grams,  coffee  1  cup. 


Friday,  November  13, 1903. 

Breakfast.  —  Fried  hominy  100  grams,  syrup  60  grams,  coffee  1  cup. 

Dinner.  —  Clam  chowder  with  onions,  potatoes,  and  tomatoes  860  grams,  bread 

76  grams,  coffee  1  cup. 
Supper.— Biscuit  277  grams,  butter  60  grmns,  jam  126  grams,  sardinef  9§ 

grams,  coffee  \  cup. 
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Saturday^  November  14,  ld03. 

Breakfast  — Boiled  rice  250  grains^  tnilk  125  gninii,  sugar  £0  gratui,  coibe 

I  cup* 
Dinner*  —  Beef  fttew   witli  onions,  potaloee,  thickened  with   corn  itarch   360 

gramB,  bread  75  grama,  apple  aaace  125  granvs,  coffee  1  cup. 
Supper  —  Rice  croquotteii  Vlb  graxns*  syrap  40  gramSi  biecuit  175  grama,  butter 

25  gratnif,  tea  1  cup, 


Sunday^  Novemher  15^  190S, 

Breakfiut  —  Apple  224  grams,  soft  botled  oaEnneal  200  grams^  milk  100  grani», 

Bugar  40  grams,  coffee  1  cup. 
Dinner — ^  Macaroni  and  cheese  300  grams,  stewed  tomatoes  150  grams,  brea^^ 

50  grams,  pie  02  grami,  eoffee  ]  cup. 
Supper,  —  Fried  bacon  30  gmms.  fried  egg  40  grami ,  potato  cbi^  100  gi-fttns, 

bread  50  grams,  cofitee  1  cup. 


Monday,  Mvemher  16, 190S. 

Breakfast  —  Wheat  griddle  cakes  150  granis.  «jrrup  40  grams,  coffee  I  cup. 
Dinner  —  Corned  beef  75  grams,  calibnge  200  grams,  mashed  poUtoet  200 

gmms,  bread  50  grams,  coffee  1  cup. 
Supper*  — Rice  pudding  150  grams,  ate  wed  peaches  100  grama,  enckera  50 

gr»mir  butter  20  gramsj  coffee  1  cup. 


Tu€$day,  November  17^  1903, 

Breakfuit  —  Indian-menl  pudding  200  grams,  milk  125  grams,  coffee  1  cup. 
Dinner.  —  Tomato  soup  witlj  potatoes   and  onions  tmited  together  337  grains^ 

bread  100  gramfi,  suusage  44  grams,  baked  potato  200  grams,  coffee  1  cup. 
Supper.  —  Fried  Indinn-nieal  pudding    MM)  grams,  syrup  50  grama,  butter  35 

grams,  coffee  1  cup,  apple  sauce  100  grama,  biacuit  150  grams. 


Wtdne^day^  Novemher  IS^  190S* 

Breakfast  —  Boiled  hominy  150  grams,  milk  126  grams,  sugar  30  grAms,  cofibe 

1  cup* 
Dinner.  —  Bean  soup  (Chick)  200  gram»,  pickles  35  grams,  bread  pudding  250 

grams,  brend  75  grams,  coffee  1  cup,  stevred  peaches  75  grams. 
Supper. —  Fried  hominy  150  grams,  butter  25  grams,  syrup  60  gT»ms,  bread 

75  grams,  stewed  prunes  100  grams^  coffee  1  cup. 
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Thursday^  November  19^  1903. 

Breakfast.  —  Boiled  rice  800  grams,  milk  160  grams,  sugar  60  grams,  coffee 

1  cup. 
Dinner.  —  Hamburg  steak  made  with  plenty  of  chopped  bread,  fat,  and  onions 

200  grams,  baked  potato  260  grams,  bread  76  grams,  stewed  tomatoes 

260  grams,  coffee  1  cup. 
Supper.  —  Biscuit  276  grams,  butter  60  grams,  apple  sauce  176  grams,  tea  1  cup. 


Friday,  November  ^0, 1903. 

Breakfast. — Apple  200  grams,  fried  rice  160  grams,  syrup  60  grams,  coffee 

1  cup. 
Dinner.  —  Codfish-balls  made  with  plenty  of  potatoes  200  grams,  boiled  onions 

200  grams,  bread  76  grams,  apple  pie  106  grams,  coffee  1  cup. 
Supper.  —  Banana  fritters  200  grams,  bread  76  grams,  butter  60  grams,  pickles 

30  grams,  coffee  1  cup. 


Saturday,  November  21,  1903. 

Breakfast.  —  Wheat  griddle  cakes  200  grams,  syrup  60  grams,  bread  60  grams, 
coffee  1  cup. 

Dinner.  —  Split  pea  soup  200  grams,  bread  76  grams,  pickles  30  grams,  tapioca- 
peach  pudding  160  g^ms,  coffee  1  cup. 

Supper.  —  Biscuit  276  grams,  stewed  prunes  100  grams,  butter  60  grams,  tea 
1  cup. 


Sunday,  November  22  1903. 

Breakfast.  —  Apple  217  grams,  Johnny  cake  made  of  corn  meal  200  grams, 

butter  60  grams,  coffee  1  cup. 
Dinner.  —  Beef  stew  with  onions,  potatoes,  and  com  starch  360  grams,  bread 

76  grams,  coffee  1  cup,  pie  118  grams. 
Supper.  —  Chocolate  1  cup,  bread  160  grams,  milk  800  grams. 


Monday,  November  23, 1903. 

Breakfast.  —  Boiled  rice  300  grams,  milk  126  grams,  sugar  60  grams,  coffee 

1  cup. 
Dinner.  —  Macaroni  boiled  300  grams,  stewed  tomatoes  260  grams,  bread  76 

grams,  pie  114  grams,  coffee  1  cup. 
Supper.  — Fried  rice  160  grams,  syrup  60  grams,  jam  76  grams,  bread  76  grams, 

tea  1  eup. 
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Tuesda^i  Novemher  54,  190S* 

Br^&kfflflt,  —  Boiled  bominy  150  gmms,  mitk  125  graniB,  Bug&t-  30  gratnt.  coffee 

I  cup,  orange  200  grams, 
Diia net-.  — Tomato  aoup  with  potatoes  and  onion*  boiled  together  325  gniint, 

breiid  100  gramsj  fried  aaiuag^  50  graniB,  baked  poUto  200  gmtni,  coU^ 

I  cup. 
Supper.  —  Fried  ho  rainy  100  grams,  syrup  60  grftma,  biicuit  150  gnimi,  butter 

36  gram*,  apple  eauce  100  grame>  coffee  I  cup, 

Wednesday^  November  SS^  1903. 

Break! Alt  —  Boiled  Indian-roeal  200  grama,  milk  125  grams,  coffee  t  cmp,  oraagi 

225  gramfl. 
Dinner.  ^  Split  pea  aoup  (ihick)  200  grams^  bread  76  graxcf,  plektefl  30  grarot, 

apple  pie  120  grams,  coffee  1  uup. 
Supper  —  Bread  pudding  260  grJims,  stewed  peachei  100  grama,  eracken  60 

grams,  butter  25  grams,  tea  I  cup. 

Tfiursdaff^  Novtmber  S6^  1903. 

Bre«kfa*t.  —  Biscuit  260  grams,  butter  60  grams,  apple  aauce  150  grams,  coffea 

1  cup. 
Dinner.  —  Roast  turkey  (sliced)  100  grams,  craoberry  sauce  160  gram«,  mashed 

potatoes  160  {p-ams,  bread  crumb  stuffing  100  grams,  boiled  onions  200 

gram«,  bread  75  grams,  corn-starch  pudding  125  grams,  orange  200  grama, 

coffee  1  cup. 
Supper.  —  Crackers  50  grams*  tea  I  cup,  stewed  prunes  150  grams,  butter  50 

grams,  wheat  bread  100  grama, 

Friday^  November  S7^  1903* 

Breakfast.  —  Boiled  rice  250  grams,  milk  125  grams,  sugar  50  grama,  c(^«e 

1  cup. 
Dinner.  — Clam  chowder  with  onions,  potatoes,  and  tomatoes  360  grams,  bread 

75  grams,  coffee  I  cup. 
Supper.  —  Biscuit  275  granis,  butter  50  grami,  jam  125  grama,  sardine  60  grams, 
coffee  I  cup* 

Saturday^  November  BS^  190S, 

Breakfast --Fried  rice  100  grama,  syrup  50  grama,  coffee  1  cup,  apple  300 

grams. 
Dinner,  —  Boiled  macaroni  200  grams,  stew^ed  tomatoes  260  grams,  bread  50 

grams,  apple  pie  160  grams,  coffee  1  cup. 
Supper.  —  Potato  chips  100  grams,  fHed  bacon  30  granas^  bread  75  grama,  jam 

75  grams,  tea  1  cup. 
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Sunday,  November  29 ,  1903^ 

Breakout.  —  Wheat  griddle  cakes  200  grams,  syrup  60  grams,  coffee  1  cup. 
Dinner. —  Bean  soup  (thick)  200  grams,  bread  75  grams,  boiled  potato  160 

grams,  bread  pudding  260  grams,  coffee  1  cup. 
Supper.  —  Stewed  peaches  100  grams,  butter  86  grams,  bread  76  grams,  fried 

sausage  33  grams,  coffee  1  cup. 


Monday,  November  30, 1903. 

Breakfast.  —  Boiled  oatmeal  200  grams,  milk  126  grams,  sugar  30  grams,  coffee 

1  cup. 
Dinner.  —  Corned  beef  76  grams,  cabbage  200  grams,  mashed  potatoes  200 

grams,  bread  60  grams,  coffee  1  cup. 
Supper.  —  Rice  pudding  160  grams,  stewed  peaches  100  grams,  crackers  60 

grams,  butter  25  grams,  coffee  1  cup. 


Tuesday,  December  1, 1903. 

Breakfast.  —  Boiled  hominy  150  grams,  milk  125  grams,  sugar  30  grams,  coffee 

1  cup. 
Dinner.  —  Tomato  soup  with  potatoes  and  onions  boiled  together  826  grams, 

bread  100  grams,  shaved  dried  beef  30  grams,  baked  potato  147  grams, 

coffee  1  cup. 
Supper.  —  Fried  hominy  100  grams,  syrup  50  grams,  crackers  60  grams,  butter 

80  grams,  coffee  1  cup,  apple  sauce  100  grams. 


Wednesday,  December  2,  1903. 

Breakfast.  —  Boiled  Indian- meal  200  grams,  milk  126  grams,  coffee  1  cup, 

orange  200  grams. 
Dinner.  —  Split  pea  soup  (thick)  200  grams,  bread  76  grams,  pickles  80  grams, 

apple  pie  125  grams,  coffee  1  cup. 
Supper.  —  Stewed  peaches  100  grams,  bread  pudding  260  grams,  crackers  60 

grams,  butter  25  grams,  coffee  1  cup. 


Thursday,  December  5, 1903. 

Breakfiist.  —  Wheat  griddle  cakes  200  grams,  syrup  60  grams,  coffee  1  cup. 
Dinner.  —  Hamburg  steak  with  bread,  fat,  and  onions  160  grams,  boiled  pota- 
toes 260  grams,  stewed  tomatoes  260  grams,  bread  76  grams,  coffee  1  cup. 
Supper.  —  Boiled  rice  160  grams,  milk  125  grams,  sugar  80  grams,  coffee  1  cup. 
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Fridatf^  December  4, 1903. 

BreaJirftSt.  —  Fried  Hce  100  grani«,  eynip  50  gratui,  coffee  1  cup. 

Dinner,  —  Clam  i^how i3cr  with  otiionB,  tomatoes,  and  potatoes  350  gmmi,  bread 

75  g^rains,  coffee  1  cup. 
Stipper.  ^  Biet^uit  275  grams,  butter  50  grami,  coffee  1  cup,  jam  125  gramft, 

iar^litiet  76  graiiii. 


Saturdat/y  Dpcember  <?,  IBOfS. 

Breakfaftt  —  Boiled  oatmeal  17&  grams^  tnllk  126  grami,  augar  30  frams,  coffee 

1  eup. 
Dinner.  ^  Boilinl  itincflroiii  200  f^ramft,  stewed  tomatoes  250  grams,  bread  60 

gramR,  pie  117  frramii,  coffee  1  cup. 
Supper.  —  Potato  chips  100  gram^,  fried  baeon  30  grams,  com-starch  ciutard 

125  granvs,  bread  40  grams,  t^'*  1  cup. 


Sundnij^  Beceviher  6\  1903* 

Breakfast.  —  Banana  125  grams,  taaated  bread  150  grams,  butter  60  grami* 

coffee  1  cup. 
Dinner.  —  BausHge  60  gmms,  French  fried  potatoes  200  grams,  pickles  80  graioB, 

apple- rice  pudding  200  grams,  coffee  1  cup. 
Supper.  —  !^ tewed  prunes  150  grams,  crackers  75  granie,  butter  40  grams,  coffee 

1  cup. 


Monday,  Deuemher  7,  lOOB. 

Breakfaet.  ^  Corn-meal  Johnny -cuke  200  grnms,  butter  GO  grams,  coETee  1  cup. 
Dinner,  —  Bean  iioup  (thick)  200  grams,  boiled  poutues  200  grams,  bread  75 

grams,  pie  146  grams,  coffee  I  cup. 
Sapper,  —  Crackers  80  grams,  milk  S^IOO  grams,  stewed  peaches  150  grams, 

coffee  1  cup. 


Tu€9daif,  Decemher  5,  1903. 

Breakfast  —  Boiled  rice  160  gramit  milk  126  grams,  sugar  30  grams,  coflee  1 

cup. 
Dinner^  —  Meat  pie  (made  w-itU  a  littie  meat,  Aourp  etc.)  150  grams,  mashed 

potato  250  grams,  stewed  prunes  100  gfatus,  bread  75  grams,  coffee  1 

cup. 
Supper.  —  Friei  rice  100  grains,  syrup  60  grami^  bread  100  gramt,  ooc^a  1  cup^ 
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Wednesdat/j  December  9,  1903. 

Breakfast.  —  Boiled  oatmeal  175  grams,  milk  100  grams,  sugar  26  grams,  coffee 

1  cup. 
Dinner.  —  Boiled  macaroni  without  cheese  200  grams,  stewed  tomatoes  260 

grams,  bread  75  grams,  pie  110  grams,  cofl^  1  cup. 
Supper.  —  Bread  200  grams,  milk  200  grams,  stewed  peaches  150  grams,  cocoa 

1  cop. 

Thursday,  December  10,  1903. 

Breakfast.  —  Boiled  hominy  125  grams,  milk  100  grams,  sugar  30  grams,  coffee 

1  cup. 
Dinner.  —  Roast  beef  50  grams,  boiled  potato  200  grams,  bread  75  g^ams,  boiled 

onions  100  grams,  coffee  1  cup. 
Supper.  —  Suet  pudding  150  grams,  stewed  prunes  150  grams,  crackers  50  grams, 

cocoa  1  cup. 

Friday,  December  11,  1903. 

Breakfast  —  Fried  hominy  100  g^ams,  syrup  50  grams,  coffee  1  cup. 

Dinner.  —  Clam  chowder  with  onions,  potatoes  and  tomatoes  850  grams,  bread 

100  grams,  coffee  1  cup. 
Supper.  —  Biscuit  275  grams,  butter  50  grams,  sardine  50  grams,  jam  125  grams, 

cocoa  1  cup. 

Saturday,  December  12,  1903. 

Breakfast.  —  Griddle  cakes  (with  egg)  200  grams,  syrup  50  grams,  coffee  1  cup. 

Dinner.  —  Cold  roast  beef  50  grams,  French  fried  potatoes  200  grams,  apple- 
rice  pudding  200  grams,  pickles  30  grams,  coffee  1  cup. 

Supper.  —  Bread  100  grams,  butter  50  grams,  stewed  prunes  150  grams,  cocoa 
1  cup. 

Sunday,  December  13, 1903. 

Breakfast.  —  Boiled  Indian-meal  200  grams,  milk  100  grams,  coffee  1  cup. 
Dinner.  —  Tomato  soup  with  potatoes  and  onions  boiled  together  325  grams, 

bread  100  grams,  shaved  dried  beef  12  grams,  baked  potato  110  grams, 

coffee  1  cup. 
Supper.  —  Bread  150  grams,  butter  50  grams,  apple  sauce  175  grams,  cocoa  1 

cup. 

Monday,  December  H,  1903. 

Breakfast.  —  Fried  Indian-meal  100  grams,  syrup  50  grams,  coffee  1  cup. 
Dinner.  —  Split-pea  soup  (thick)  175  grams,  bread  75  g^ams,  boiled  onions  100 

grams,  mashed  potato  150  grams,  apple  pie  121  grams,  coffee  1  cup. 
Supper.  —  Bread  100  grams,  milk  200  grams,  stewed  peaches  150  grams,  cocoa 

1  cup. 
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Tuesdatf  December  15, 1903. 

Bmkikit  —  Boiltd  rice  150  ^ranii,  milk  125  gnmii,  iugar  30  grainf,  ^fke  1 

cup. 
Dinner.  —  Baked  raacaroui  witlj  a  little  cheese  200  grams,  stewed  tomatoea  200 

grains,  bread  50  graiuj),  pie  115  grams,  coffee  1  cup. 
Hup  per.  —  Bread  pudding  250  grams,  stewed  peaches  100  granki,  cimckcrf  5U 

grauiA,  butt4!r  16  graniM,  eoH^ve  1  eup. 


Wednesday,  December  16,  1903, 

BrtttklAJt.  —  Fried  riL>e  100  ^ruitis,  gjrup  50  gramtft,  coffeo  1  cup. 

Dimier.  —  Hamburg  steak  witli  brt^ad,  fat,  aud  onions  150  grams,  boiled  potaloea 

*iOO  graifiBt  apple  sauce  200  gmuit,  bread  7ft  grams,  coffee  1  cup. 
Supper.  —  Biaeuits  150  grama,  butter  *Ji>  grams,  stewed  pruues  150  grams,  tea 

1  Qup. 


Thursday,  December  17, 1903, 

Brenkfaat'  —  Bulled  baminj  100  grams,  milk  125  grams,  sugar  30  grams,  coCfee 

1  cup. 
Bin ner.— Vegetable  »oup  (iliiukened  with  flour)  containitjg  poutoes,  Qnious, 

at)d  tomatoes  300  grams,  bread  75  grmmi,  apple^ric«  pudding  150  gr&ma, 

ci>ffee  I  cup. 
Supper,  —  Frli^d  bacon  SO  grams,  baked  potato  150  grama,  bread  50  grams, 

butter  15  grams,  ci>flree  I  cup. 


Friday,  December  15,  1903* 

.^Fri«d  bominy  100  grams,  syrup  £0  grania,  coEee  1  cup. 
Dtuncr.  —  Clam  chi^wder  with  onions,  potatoe»,  and  tamatoet  350  grmns,  bf!^4 

73  grninSi  coffee  1  cup. 
Supper.  —  ^hav(>d  drie^  bi^f  30  grams,  biscuit  150  grama,  butter  90  grama, 

apple  lauce  150  grams*  tea  1  cu{k 


Saturday^  December  19^  I90S, 

Breakf atL~  EoiltHi  Indian- meal  150  grajns,  milk  !25  grams,  sugar  SO  | 

bread  S&  grams^  coflve  1  cup. 
ntniwr  —  Corttt?d  hemS  75  grams,  cabbage  200  grana,  boited  polat^ea  175 1 

br^ad  40  grams,  coHee  1  cup. 
Supper.  —  Ek?r  pu4ding  with  raisins  150  grama,  atttwed  pe*cb«t  100  | 

crackvrs  ^  grami,  butter  15  grams^  tea  1  cufi. 
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Sunday,  December  W,  1903. 

Bretkfut._  Apple  150  grams,  fried  Indian-meal  100  grams,  bread  85  grams, 

sjnip  50  grams,  coffee  1  cup. 
Dinner.  T- Split-pea  soap  (thick)  150  grams,  bread  40  grams,  boiled  carrots  100 

grams,  mashed  potato  150  grams,  apple  pie  125  grams,  coffee  1  cup. 
Sapper.  —  Saasage  50  grams,  French  fried  potatoes  100  grams,  bread  50  grams, 

batter  15  grams,  tea  1  cup. 


Monday,  December  21, 1903. 

Breakfast  —  Wheat  griddle  cakes  150  grams,  syrup  40  grams,  coffee  1  cap. 
Dinner.  —  Beef  stew  (with  onions  and  potatoes,  thickened  with  corn  starch)  850 

grams,  bread  75  grams,  stewed  prunes  125  grams,  coffee  1  cup. 
Sapper.  —  Suet  pudding  150  grams,  apple  sauce  125  grams,  tea  1  cup. 


Tuesday,  December  22, 1903. 

Breakfast.  —  Apple  150  grams,  boiled  rice  150  grams,  milk  125  grams,  sugar  80 

grams,  bread  80  grams,  coffee  1  cup. 
Dinner.  —  Baked  macaroni  with  cheese  200  grams,  stewed  tomatoes  200  grams, 

bread  60  grrams,  pie  110  grams,  coffee  1  cup. 
Sapper.  —  Bread  pudding  250  grams,  stewed  peaches  100  grams,  crackers  50 

grams,  butter  15  grams,  tea  1  cup. 


Wednesday,  December  23,  1903. 

Breakfast.  —Fried  rice  100  grams,  syrup  50  grams,  crackers  30  grams,  batter 
10  grams,  coffee  1  cup. 

Dinner— -Bean  soup  (thick)  200  grams,  bread  75  grams,  pickles  30  grams,  tapi- 
oca-peach pudding  150  grams,  coffee  1  cup. 

Supper.  —  Apple  fritters  200  grams,  stewed  prunes  125  grams,  bread  50  grams, 
butter  15  grams,  tea  1  cup. 


Thursday,  December  2^  1903. 

Breakfast.  —  Apple  200  grams,  boiled  hominy  150  grams,  milk  125  grams,  sugar 

80  grams,  coffee  1  cup. 
Dinner  —  Tomato  soup  with  potatoes  and  onions  boiled  together  325  grams, 

fried  sausage  40  grams,  bread  75  grams,  baked  potato  150  grams,  coffee 

1  cup. 
Supper  —  Biscuit  175  grams,  butter  30  grams.  Jam  125  grams,  tea  1  cup. 

20 
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Friday^  Decemher  25^  190S. 

Breakfait.  ^  Apple  200  ^aiiiB,  fried  hominy  130  grftma^  syrup  50  gnuiu»  eoffce 

1  cup. 
DinDer.  —  H^iajt  tiirkej  100  granit,  bresxl-cruanb  stuffing  100  grams,  cranberry 

sAuce  150  gramfl,  boiled  onionii  200  grami^  niAfthed  potatoes  150  grains, 

bread  75  grams,  orange  200  gnima,  com  »tar«jh  custard  125  graoaj,  coffee 

1  cup. 
Supper.  —  Br«fad  100  gramsp  crackers  25  gr&ms,  a  tewed  prunea  150  grams,  butter 

40  gr&mij  tea  1  cup« 


Saturday,  December  '28,  190S. 

Br^alcf mil— Boiled  rke  200  grama,  milk  125  grama,  sugar  30  grami,  coffee  1 

cup, 
Dinner.  ^^  Clam  chowder  with  on  tons,  potatoea,  and  tomatoea  350  grama,  bread 

75  grams,  picklea  ^  grams,  coffee  1  cup. 

Supper,  —  Potato  chips  100  grams,  fried  bacon  25  grams,  bread  76  gr*m»,  jam 

76  grams,  tea  1  cup. 


Sunday^  December  £7^  1903- 

Breakfast.  —  Wheat  griddle  c&kea  200  gramif  syrup  50  grams,  co0ee  1  cup^ 

apple  200  grams. 
Dinner  —  Split-pea  aoup  (thick)  200  grama,  bread  76  grama,  stewed  tomatoea 

150  grams,  pic  115  grainy,  cofi'ee  1  cup. 
Supper.  —  Suet  pudding  (ptum  dufF)  150  grama,  apple  sauoe  125  grmms,  tfA 

1  cup, 

Monday^  December  25,  J903. 

Breakfast.  —  Boiled  ItidJan-nieal  150  grams,  milk  125  gramii  tmgmr  30  grftmi, 

coffee  1  cup,  apple  200  grams. 
Dinner.  —  Corned  be^f  75  grams,  cabbage  200  grama^  mashed  potatoet  200 

grama,  bread  50  grams,  coffee  1  cup. 
Supper.  —  Rice  pudding  150  grams,  stewed  peaches  100  grams,  crackers  40  grams, 

butter  15  grama^  tea  1  cup. 


Tuesday,  Deeemher  S9,  190S. 

Breakfast,  —  Fried  Indian-meal  lOO  grama,  iyrup  50  grami,  coffee  1  cup*  apple 

210  grams. 
Dinner -**  Boiled  macaroni  200  grams,  stewed  tomatoes  250  grams,  bread  50 

grams »  apple  pie  HO  grams,  coffee  1  cup. 
Supper.  —  Potato  clilps  lOO  grams,  fried  bacon  35  grams,  bread  75  grama,  jam 

75  grams,  tea  1  cup. 
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Wednesday  J  December  30^  1903, 

Breakfast.  —  Boiled  rice  160  grams,  milk  125  grams,  sugar  30  grams,  coffee  1 

cap,  apple  160  grams,  baked  potato  100  grams. 
Dinner.  —  Hamburg  steak  with  bread,  fat,  and  onions  160  grams,  boiled  potatoes 

200  grams,  apple  sauce  200  grams,  bread  75  grams,  coffee  1  cup. 
Supper. — Biscuit  150  grams,  butter  20  grams,  stewed  prunes  160  grams,  tea  1 

cup. 

Thursday^  December  31, 1903. 

Breakfast.  —  Apple  175  grams,  fried  rice  100  grams,  syrup  56  grams,  coffee  1 

cup,  baked  potato  90  grams. 
Dinner.  —  Split-pea  soup  (thick)  200  grams,  bread  75  grams,  pickles  80  grams, 

boiled  potato  100  grams,  coffee  1  cup,  pie  115  grams. 
Supper.  —  Bread  pudding  250  grams,  stewed  peaches  100  grams,  crackers  20 

grams,  butter  10  grams,  tea  1  cup. 


Friday,  January  i,  1904^ 

Breakfast.  —  Wheat  griddle  cakes  200  grams,  syrup  50  grams,  apple  175  grams, 

coffee  1  cup,  baked  potato  100  grams. 
Dinner.  —  Clam  chowder  with  onions,  potatoes,  and  tomatoes  350  grams,  bread 

75  g^ams,  ice  cream  200  grams,  coffee  1  cup. 
Supper.  —  Suet  pudding  160  grams,  apple  sauce  125  grams,  crackers  25  grams, 

tea  1  cup. 


Saturday,  January  2, 1904* 

Breakfast — Boiled  rice  160  grams,  milk  125  grams,  sugar  30  grams,  coffee  1 

cup,  apple  190  grams,  baked  potato  100  grams. 
Dinner.  —  Baked  macaroni  with  small  amount  of  cheese  200  grams,  stewed 

tomatoes  200  grams,  bread  50  grams,  pie  115  grams,  coffee  1  cup. 
Supper.  — Biscuit  125  grams,  butter  20  grams,  fried  bacon  80  grams,  baked 

potato  150  grams,  stewed  prunes  150  grams,  tea  1  cup. 


Sunday,  January  3,  1904* 

Breakfast.  —  Apple  190  grams,  fried  rice  100  grams,  syrup  60  grams,  baked 

potato  90  grams,  butter  10  grams,  coffee  1  cup. 
Dinner.  —  Baked  potato  150  grams,  dried  beef  50  grams,  stewed  with  milk 

60  grams,  bread  75  grams,  butter  20  grams,  coffee  1  cup,  pickles  20  grams, 

tapioca-peach  pudding  125  grams. 
Supper.  — Apple  fritters  200  grams,  stewed  prunes  125  grams,  bread  50  grams, 

butter  15  grams,  tea  1  cup. 
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Monday^  January  ^,  1904^ 

Bneakfait.  —  Boiled  Indian  mejil  150  graini,  milk  126  grams,  lugmr  30  grwm*, 

bread  35  grama,  co0ee  1  oup. 
Dmner.  —  Tomato  soup  with  potiitoei!  and  oBions  boited  tc^ether  S26  gr&uiji, 

bread  76  grams,  coffee  1  eup^  bi^ad  pudding  150  gratua. 
Supper H^ —  Biscuit  175  grama,  butter  30  gramaj  jam  125  grania,  tea  1  cup^ 

Tuesdai/j  January  5,  1904- 

BreakfaBt  — Boil&d  liominj  150  gmms,  milk  125  gnuna,  sugar  30  graoii,  baked 

potato  150  grams,  butter  10  grams*  coffee  1  cup. 
Binaer,  ^Bplit'pea  soup  (thick)  300  grams,  bread  75  grams,  pickles  80  grania, 

colfee  1  cup,  pte  100  grams. 
Supper.  —  Fried  bacon  3U  grama,  potato  chips  lOO  grams,  bread  75  grama,  jam 

60  grama,  tea  1  cup, 

WedneBday^  January  6,  1904> 

Breakfast.  —  Fried  bomio^  100  grams,  syrup  50  grams,  coffee  1  cup,  appk  200 

grama. 
Dinner.  —  Hamburg  steak  witb  plenty  of  bread,  fat,  and  onions  150  grams,  boiled 

potatoes  200  %mm^,  apple  aauee  200  grams,  bread  75  grams,  co^ee  I  cup. 
Supper. —  Biscuit  150  grama,  butter  20  grama,  stewed  prunes  160  grama,  tern 

1  cup. 

Thm'^iay^  January  7,  1904* 

Breakfiist.  ^  Apple  190  grams,  boiled  rice  150  grams,  milk  126  grams,  sugar  30 

grams,  coffee  I  cup,  baked  potato  100  grams. 
Dinner. — ^  Baked  mnearoni  with   amnll  amount  of  cheese  200  grams,  stewetl 

tomatoes  200  grams,  bread  50  grnms,  coffee  1  cup,  pie  130  grams. 
Sapp^,  —  Suet  pudding  150  grams,  apple  sauce  125  grams,  crackera  26  grams, 

tea  1  cup. 

Friday^  January  8^  190^. 

Breakfast.  —  Apple  150  grama,  wheat  griddle  cakea  200  grams,  sjrup  60  grams, 

coffee  1  cup. 
Dinner.  —  Fish-balls  wilb  creamod  potatoes  150  grams,  stewed  tomatoes  20O 

grams,  bread  76  grams,  coffee  1  cap,  taplqca'peacb  pudding  125  grams. 
Supper.  —  Biscuit  150  grama,  butter  20  grams,  stewed  peaches  160  grama^  tea  1 

cup,  baked  potato  100  grama. 

Saturday^  January  9, 1904* 

Breakfast.  —  Apple  200  grams,  boiled  rice  150  grama,  milk  125  grama,  sugar  30 
grams,  butter  10  grams,  baked  potato  100  grama,  coffee  1  cup. 

Dinner.—  Baked  potato  150  grama,  dried  beef  50  grama,  are  wed  wiih  milk  20 
grams,  bread  76  grama,  butter  20  grams,  pickles  20  grams,  coffee  1  cup. 

Supper.  —  Apple  frittera  200  grams,  stewed  prunes  125  grants,  bread  60  gramS| 
butter  15  grams,  tea  1  ctip. 
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Sunda^^  Janwary  10^  1904* 
Br^akfaBi.  —  Fried  rlc^  100  grams,  iyrup  50  gr&tni,  coffee  1  cttpp  ftppte  250 

Dinner.  —  Tomiito  ioup  with  pmAto^s  and  on  ion  a  botleJ  togffliier  3^25  gramflj 
bi^nd  lb  gratni*  Ijread  pudding  150  gruma.  c-offee  X  cup. 

Supper.  — ToHHted  bread  100  gmmi,  btitter  20  gratni,  imrditie  26  ^rams,  stewed 
prunes  150  grBinB^  tea  1  cup. 

Monday^  January  11^  1904* 

Breakfast,  —  Boiled  Indian-meal  160  grams,  milk  125  gramB,  sugar  30  grams, 

bread  35  grams,  bulter  10  grams,  eoffee  1  cup. 
Dinner.  —  Boiled  fresh  h&Qf  75  gming,  boiled  oabb&ge  200  granii,  masbed  pota- 

toe*  200  gram*,  bread  50  gramSp  coffee  1  cup. 
Supper. —- Hice  pudding  150  grams,  stewed  peachea  100  grams,  crackers  30 

grams,  butter  10  grams,  tea  1  cup. 

Tuedday^  January  7^,  1904^ 

Breakfast.  —  Fried  Indian-meat  100  grami,  gyrup  50  ii^mip  coffee  1  cup  =  350 

grams  or  8GT  cc,  bread  50  gmms,  butter  15  grams. 
Dinner.  — Boiled  macaroni  250  grams,  stewed  tomatoes  260  gfHms,  bread  76 

grams,  coffee  1  cup,  307  grams. 
Supper,  —  Potato  chips  100  grams,  ^ied  bacou  26  grama,  bread  76  grami^  jam 

75  grams,  tea  1  cup  =r  350  cc* 
Total  nitrogen,  7-703  grami.  Fuel  value,  2404  calories, 

Wednesday^  January  lr%  1904. 

Breakfast.  —  Boiled  rice  150  grama,  mtlk  130  cc.  125  grams,  sugar  30  grama^ 

butter  10  gmma,  bread  30  grsms,  coff^ee  1  cup  =  S50  cc. 
Dinner.  —  Hamburg  steak  with  plenty  of  bread,  fat,  and  onions  cJiopped  together 

150  grains,  boiled  potatoes  200  grams,  apple  sauce  200  grams,  bread  75 

grams,  coffee  1  cup  ^  350  cc. 
Supper.  —  Fried  rice  100  grams,  sjrTup  50  grama,  tea  360  cc.,  bread  50  granu^ 

butter  15  grams. 
Total  nitrogen,  9.002  gramt.  Fuel  ralue,  213S  caloriea. 

Thursday,  January  l^y  1901. 

Breakfast.  —  Boiled  bominy  150  grams,  milk  125  grams,  sugar  30  grams^  butt«r 

10  grama,  bread  30  grams,  coffee  1  cup  ^  350  cc 
Dmner.  —  Split- pea  soup  (thick)  200  grams,  bread  76  grams,  mnflhed  potatoes 

100  grama,  pickles  30  gramSt  coffee  I  cup  ^  360  cc,  pie  120  grams. 
Supper  —  Suet  pudding  150  grams,  apple  sauce  125  grama,  crackers  25  grams, 

tea  1  cup  =  350  cc. 
Total  nitrogen,  7-412  grmms.  Fuel  TaJue,  2O00  calortai. 


310      PHYSIOLOGICAL  ECONOMY  IN   NUTRITION 


Friday^  January  lOy  1904* 

Bneakfaat-  —  Wheat  griddle  caken  200  grima,  syrup  50  grams,  coffee  1  eap  = 

S50  cc. 
Dtimer.  —  Codfiih^balU  (4  parta  potato,  I  part  fish,  fried  in  pork  fat)  153  graiui, 

itewed  tomatoes  200  grains,  bread  lb  grama,  coffee  1  cup  =  350  cc.,  appJe 

pie  95  gTQQtA- 
Supper.  —  Apple  fritters  200  grams,  stewed  pninea  (stones  not  included)  125 

grama,  br^d  50  grama,  batter  lij  grams,  |«a  I  cup  =  850  oc. 
Total  mtrog^u,  8,560  grams.  Fuel  ralue,  20^  calories. 

Saturday,  January  16, 190^ 

Breakfastn  ^  Soft  oatmeal  150  grams,  milk  100  grama,  sugar  ^  grams,  brrad  30 

grams,  butter  10  grama,  coffee  1  cup  —  350  cc, 
Dioner.  —  Baked  macaroni  with  a  Uttle  cheese  200  grama,  stewed  tooiatoef  200 

grams,  bread  &0  grams,  tapioea-peach  pudding  150  grams,  coffee  I  cup 

=  3G0cc 
Supper.  —  French  fried  potatoes  100  grams,  fried  bacon  20  grams,  bread  75 

grama,  jam  75  gruraa,  tea  1  cup  =  350  cc, 
Tota]  nitrogen,  7.282  grama.  Fuel  value,  1824  calories. 

Sunday^  January  17,  J904* 

Breakfaat.  —  Boilpd  Indian-meal  125  grams,  mitk  125  grama»  sugar  30  grami, 
butter  10  grams,  bread  30  grams,  coffee  1  cup  =  350  cc. 

Dinner.  —  Bean  soup  (thick)  300  grams,  bread  75  grama,  maabed  potato  100 
grams,  picklea  25  grama,  coffee  1  eup  =  350  cc.,  cuatard  pie  105  grama. 

Supper.  —  Cr«cker«  60  grams,  butter  15  grama,  stewed  prune*  (without  stones) 
125  grama,  sponge  cake  100  grams,  tea  350  cc. 
Total  nitrogen,  3,349  grama.  Fuel  value,  2081  calories. 

Monday,  January  18,  2904-* 

Breakfaat  —  Apple  150  grams^  fried  Indian-meal  100  grams,  s/rup  50  gnms, 
leaked  potato  90  grama,  butter  10  grams,  coffee  t  cup. 

Dinner.  —  Beef  stew  witb  potatoes  and  onions  thickened  with  com  starch  300 
grams,  bread  75  grama,  cofibe  1  cup. 

Supper-  —  Bread  pudding  250  grams*  stewed  peaches  100  grams,  crackers  25 
grams^  butter  10  grama,  tea  1  cup. 

Tuesday,  January  19^  1904, 

Breakfast.  —  Apple  1^  grams,  boiled  rice  150  grams,  milk  125  grams,  sugar  3D 

gran  I!*,  baked  potato  100  grams,  butter  10  grams,  coffee  1  cup. 
Dinner.  —  Tomato  soup  with  potatoes  and  onions  boiled  together  350  grams, 

bread  75  grama,  mashed  potatoes  150  grams,  pickles  30  grams,  coffee  1 

cup,  pie  129  grama. 
Supper.  — Biscuit  125  grama,  butter  20  grams,  apple  aauce  175  grams,  crackera 

10  grama,  tea  1  cup. 
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Wednesday^  January  20^  1904. 

Breaklaat,  — Apple  150  grama ,  fried  rice  100  grams,  syrup  50  grams,  biscail  60 

grams,  butter  10  gr»rn»,  cofifee  1  cup» 
Dincer.  —  Baked  beans  wUh  a  iiiile  salt  pork  150  grams,  bread  75  grams,  boiled 

onion  I  100  grams,  coflTee  1  cup. 
Supper.  —  French  fried  potatoes   ICM)  grams,  fried  bacon  20  gramH,  bread  50 

grams,  butler  10  grams,  tea  1  cup- 


Thursday^  January  i2i,  1904. 

Breakfast «  Wheat  griddle  cakes  150  grams,  syrup  50  grams,  butter  10  grams, 

bread  50  gram^,  coffee  1  cup. 
Dinner.  —  Mashed  potatoes  200  grama,  fried  egg  33  grams,  bread  75  grams,  butter 

15  grams,  appje  pie  117  gramfl,  coffee  1  cup. 
Supper^  —  Crackers  50  grauiB,  butter  10  grama,  stewed  prtmes  125  gimm«|  tea 

1  cupj  sponge  cake  50  grama. 


Friday^  January  22^  1904* 

Breakfast.  —  Boiled  India D- meal  150  grams,  milfc  125  grama,  sugar  30  grama, 
coffee  1  cup,  baked  potato  100  grams,  butter  10  grams. 

Dinner,  ^ — Clam  chowder  witb  onions,  potatoes,  and  tomaloea  200  grams,  bread 
75  grams,  maahed  potato  100  grama,  coffee  1  cup. 

Supper.  —  Apple  fritters  200  gTamSf  jam  75  grams,  tea  1  cup,  gingerbread  30 
grams. 


Saturday^  January  23^  1904- 

Breakfast. '  BoUed  rice  150  grams,  milk  125  grams,  sugar  30  grams,  coffee 

1  cup,  butter  10  gram?,  baked  potato  150  grams. 
Dimmer.  —  Boiled  macaroni  2£!0  grams,  stewed  lomatoes  250  grams,  bread  7& 

grama,  coffee  1  cup. 
Supper.  —  French  fried  potatoes  125  grams,  fried  bacon  SO  grams,  bread  100 

grams,  jam  75  grams,  tea  1  cup. 


Sunday,  Jammry  24^  1904- 

Breakfast. —Fried  rice  150  gram«,  syrup  60  grams ^  baked  potato  125  grams, 

coffee  1  cup,  apple  150  grams. 
Dinner.  —  Split *pea  soup  200  grams,  bread  100  grams,  pickles  30  grams,  maahed 

potatoes  200  grama,  coflfee  1  cup,  apple  pie  100  grams. 
Supper.  —  Baked  apple  with  sugar  150  grama,  crackers  50  gratna,  butter  SO 

grams,  tea  1  cup,  potato  chips  60  grams. 
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Monday^  January  25^  1904' 

BreAkfait'  —  Boiled  hominy  150  grams,  roilk  125  grams,  sugar  30  granifl,  eolfe^ 

t  cup,  baked  potato  100  grams,  butter  10  grams^ 
Dinner  —  Meat  pie  200  gram*  (with  30  grams  meat),  boiled  cabbage  200  grarasp 

mashed  potatoes  200  grams,  coffee  1  cup* 
Supper.  —  Sponge  cake  100  gramSi  stewed  peaches   100  grama,  craeken  26 

grama,  butter  10  grams,  tea  1  cup,  baked  potato  1 15  graois. 


Tuesday^  January  JG,  WO4. 

Breakfast.  —  Apple  140  grams,  wheat  griddle  cakes  200  grams,  sjrup  50  grami* 

coffee  1  cup,  bread  50  grams,  butter  10  grams. 
Dinner.  —  Baked  beans  with  a  little  salt  pork  150  grams,  boiled  onions  100 

grams,  bread  75  grams,  bread  pudding  150  grams,  coffee  1  cup. 
Supper.  —  Biscuit  175  grams,  butter  20  grams,  apple  sauce  126  grams,  tea  1  cup. 


Wednesday^  January  27^  WO4* 

Breakfast.  —  French  fried  potatoes  150  grams,  fried  bacon  20  grams,  bread  75 
grams,  butter  10  grams,  coffee  1  cup,  apple  170  grams. 

Dirmer.  — SpJit'pea  soup  (thick)  200  grams,  bread  75  grams,  mnihed  potatoes 
100  grams,  boiled  onions  150  grama,  toffee  1  en  p. 

Supper.^  Rice  pudding  with  raisins  200  grama,  apple  aaiiue  160  grama,  crackers 
25  grams,  tea  1  cup. 

ThuTMdayy  January  28, 1904* 

Breakfast.  —  Fried  rice  100  gramsj  sjrup  50  grams,  bread  50  grams,  coffee 

1  cup,  banana  75  grams. 
Dinner.  —  Baked  potato  170  grams,  dried  beef  40  grams,  stewed  with  milk  80 

grams,  bread  75  grams,  buiter  20  grams,  pickles  20  grama,  coffee  1  cup. 
Supper.  —  Apple  fritters  200  grama,  stewed  prunes  125  grams,  bread  50  grams, 

buttc^r  15  grams,  peacli  pie  120  grams^  tea  1  cup. 

Friday^  January  29^  IOO4. 

Breakfast,  —  Wheat  griddle  cakes  200  grams,  syrup  60  grmmi,  coffee  1  cup, 

French  fried  potatoes  50  grams , 
Dinner.  —  Oyster  soup*  SOO  grams,  crackers  50  grams,  bread  100  grams,  coffee 

1  cup,  salad  made  of  lettuce  JeaTeSi  chopped  apple,  and  celery  with  oil, 

salt,  and  p«pper  75  grams. 
Supper.  —  Biscuit  175  grams,  butter  20  grams,  jam  125  grams,  te«  1  cup,  apple 

175  grams. 


*  In  each  bowl  of  soup  wer«  00  grams  of  oysters,  20  grams  of  butter,  and  190 
grams  of  miUtp 
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Saturday^  January  SOy  1904^ 

Breakfast.  —  Boiled  oatmeal  126  grams,  milk  100  grams,  sugar  95  grams,  coffee 

1  cup,  baked  potato  60  grams,  butt«r  10  g^ams. 
Dinner. — French  fried  potatoes  200  grams,  cold  roast  beef  40  grams,  bread 

76  grams,  pickles  30  grams,  carrots  126  grams,  coffee  1  cup. 
Supper.  —  Apple-rice  pudding  200  grams,  stewed  prunes  150  grams,  bread  100 

grams,  butter  80  grrams,  tea  1  cup. 


Sunday^  January  31^  1904,. 

Breakfast.  —  Boiled  Indian-meal  200  grams,  milk  100  grams,  sugar  26  grams, 

coffee  1  cup,  bread  60  grams. 
Dinner.  —  Tomato  soup  with  potatoes  and  onions  boiled  together  826  grams, 

bread  100  grams,  fried  egg  30  grams,  baked  potato  140  grams,  coffee 

1  cup. 
Supper.  —  Lettuce-apple-celery  salad  100  grams,  bread  100  grams,  butter  20 

g^ams,  stewed  peaches  150  grams,  tea  1  cup. 


Monday^  February  i,  1904. 

Breakfast.  —  Fried  Indian-meal  100  grams,  sjrup  60  grams,  bread  60  grams, 

butter  10  grams,  coffee  1  cup. 
Dinner.  —  Baked  beans  120  grams,  with  salt  pork  30  grams,  boiled  onions  100 

grams,  mashed  potatoes  200  grams,  bread  76  grams,  apple  pie  120  grams, 

coffee  1  cup. 
Supper.  —  Apple  fritters  200  grams,  stewed  prunes  126  grams,  crackers  32 

g^ams,  butter  16  grams,  tea  1  cup. 


Thiesday^  February  ^,  1904. 

Breakfast.  —  Fried  hominj  100  grams,  sjrup  60  gprams,  apple  160  grams,  bread 

60  grams,  butter  10  grams,  coffee  1  cup. 
Dinner.  —  Boiled  macaroni  260  grams,  stewed  tomatoes  260  grams,  bread  76 

grams,  pie  120  grams,  coffee  1  cup. 
Supper.  —  Biscuit  176  grams,  butter  *20  grams,  crackers  26  grams,  stewed 

prunes  125  grams,  tea  1  cup. 


Wednesday^  February  5, 1904* 

Breakfast.  —  French  fried  potatoes  160  grams,  fried  bacon  20  grams,  bread  60 

grams,  butter  10  grams,  coffee  1  cup. 
Dinner.  —  Corned  beef  40  grams,  cabbage  200  grams,  maslied  potatoes  200  g^rams, 

bread  75  grams,  coffee  1  cup,  boiled  rice  200  grams,  syrup  60  grams. 
Supper.  —  Lettuce-apple-celery  salad  150  grams,  bread  100  grams,  butter  20 

grams,  jam  75  grams,  tea  1  cup. 
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Tknrsday^  Fehrnary  4^  1904- 

Breakfaii.  —  Wheat  griddle  cakes  2CK)  grama,  synip  50  grams,  coffee  1  cup, 

baked  potato  150  grams,  butter  10  grama. 
Dinner.  —  Barlej   broth    with  potatoes   Hntl   onioo^  250  gntmip    vvh^at   flour 

dumpliop  150  grama,  boiled  turnips  200  grain»p  bread  75  grama,  lapioea- 

peach  pudding  200  gramsj  cofifeci  1  cup. 
Supper.  —  Suet  pudding  150  grama,  baked  apple  with  augar  150  grama^  crackera 

25  gratnst  stewed  prunes  150  grams,  lea  1  cup. 


Friday,  Fehmary  S,  J904. 

Breakfaat.  —  Banana  100  grama,  French  fried  potatoes  200  grami,  biieuit  176 

grama,  butter  20  grami»,  coffee  1  cup, 
Dmner.  —  Boiled  codfleth  60  grama,  mathed  potatoes  250  grams,  boiled  onions 

200  grams,  bread  76  grams,  coffee  1  cup. 
Supper^  —  Bread  pudding  with  raisins  250  grains,  steired  peaehe*  150  granii, 

crackers  25  grama,  butter  10  grams,  tea  1  cup. 


Saturda^j  February  6, 1904* 

Breakfast.  —  Boiled  lice  175  gramt,  milk  125  grama,  angar  25  grama,  coffee 

1  12 up,  banana  90  grama. 
Dinner.  — >  Baked  beans  70  grams,  with  aalt  pork  30  grams,  bread  75  gramt, 

boiled  sweet  potato  150  grams,  buttcir  10  grams,  coffee  1  cup,  apple  pie 

100  grams. 
Supper.  —  French  fried  potatoea  125  grama,  celery-lettuce  apple  salad  160  grama, 

bread  100  grama,  butter  20  grama,  jam  75  grams,  tea  1  cup. 

Sunday^  February  7, 1904^ 

Breakfasl.'FHed  rice  150  grams,  syrup  60  gram i,  baked  potato  140  grams, 

butter  10  grams,  coffee  1  cup. 
Dinner.  —  Hamburg  steak  with  much  bread,  fat,  and  onions  150  grama,  boiled 

potato  150  grams,  butter  10  grams,  bread  75  grams,  coffee  1  cup. 
Supper.  — Tapioca-peach  pudding  260  grams,  sponge  cake  75  grams,  tea  1  cup. 


Monday^  February  S^  1904. 

Breakfast.  —  Boiled  bominy  150  grains,  milk  125  grama,  sugar  25  grama,  bread 

50  grama,  stewed  prunes  160  grama,  coffee  1  cup. 
Dinner.  —  Baked  spaghetti  with  a  little  grated  cbeeae  200  gram»*  tnaahed  potato 

200  grama,  bread  76  grams,  boiled  tomato  150  grama,  pickles  20  grami, 

fruit  pie,  130  grams,  coffee  1  cup. 
Supper.  —  Biscuit  175  grams,  fried  bacon  20  grama,  French  fried  potatoes  160 

grama,  butter  20  grama,  tea  1  cup. 
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Tuesdai/^  February  9^  1904^ 

Bn?akf aat.  —  Fried  iiotniny  125  grami,  sjrup  50  gntmn,  baked  potato  150  grami, 

butter  10  grams,  uuffce  1  cup. 
Dinner.  —  Boiled  aweet  potato   lf)0  gmnifl,  butt€?r  10  gmmij  bread  75  grtms, 

tbick  pea  soup  200  grain e;,  boiled  onions  \W  gmras,  coffee  1  cup^  apple 

pie  150  grams. 
Stipipef .  —  Celety^IetCuce^appte  salad    150  grams,   crack ors  32  grams,  cboese 

(Amencan)  20  grami,  Saratoga  chips  75  grams,  tea  1  cup. 

Wednegday^  Fehnmry  10^  1904- 

Breakfast,  —  Wheat  griddle  cakes  200  grams,  sjrup  50  gramSj  butter  10  grams, 

t^offee  1  cup,  banaua  90  grams. 
Diimer,  — Boiled  salt  inacki^rel  25  grama,  boiled  potatoes  20O  grams,  boiled 

turnii^  300  grams,  bread  76  grama,  t:offee  1  cup^  apple  140  grams. 
Bupper.  —  Chocolate  cake   150  gramsi  cranberry  sauce   100  grains^  chopped 

fteah.  cabbage  with  salt,  pepper,  and  vinegar  100  grams,  bread  76  grami, 

butter  20  grama,  tea  1  oup. 

Thur%day^  Fehniart/  11^  1904* 

Breakfast.  —  Breakfast  food  40  grams,  milk  126  gfatna,  sagar  26  grams,  baked 
potato  160  grams,  b  a  tier  10  gram?*,  coffee  1  cup,  apple  130  grams. 

Dinner.  —  Baked  beans  70  grams,  salt  pork  30  grams,  bread  76  grams,  boiled 
cabbnge  200  gramji,  boiled  potato  150  grams,  eo0ee  1  cup. 

Supper.  —  Tapioca-peach  pudding  250  grams,  bread  75  grams,  butter  20  grams, 
tea  I  cup,  cranberry  sauce  100  grftnuj. 

Friday^  February  iS,  1904, 

lElreakfaat,  —  Breakfast  food   40  grams,  milk   126  grams,  banana  90  grams, 

Fn^nch  fried  potatoes  200  grams,  sugar  25  grama,  coffee  1  cup. 
Dimier.  —  Clam  chowder  with  onions,  potatoes,  and  tomatoes  200  grams,  bread 

75  grama,  mashed  potato  200  grama,  boiled  turnips  150  grams,  pie  126 

^ams,  coffee  1  cup. 
Supper, "  Apple  fritters  200  grams,  jam  76  grams,  tea  1  cup,  gingerbread  30 

grams. 

^Saturday,  February  IS^  1904. 

Breakfast— Boiled  rice  150  grams,  milk  126  grama,  sngar  25  grams,  coffee  1 

cup,  baked  potato  100  grams,  butter  10  grarns. 
Dinner.  ^-  Meal  pie  with  meat,  potatoes,  and  onions  200  grams,  boiled  cabbage 

200  grama,  boile<l  potatoes  200  grams,  bread  50  grama,  coffee  1  cup. 
Supper,  —  Lettuce-apple^elery  salad  150  ^rnms,  biseuit  150  grams,  butter  20 

grams,  lea  1  cup,  stewed  prunes  125  gram  a  ^ 
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Sunday^  February  14*  1904- 

Bre&kf&eL  —  Apple  140  grame,  fried  rice  125  grama,  sjrup  50  grami,  biJced 
iweet  potato  142  grams,  butter  10  grams,  colfec  1  cup. 

Dinner  —  Tomato  Boup  with  potatoes  and  on  ion  i  boiled  togclber*  thickened 
with  corn  atarch  S50  grama,  bread  75  grams,  canned  atring  beans  100 
grama,  baked  apple  with  sugar  140  grama,  coffee  1  cup. 

Supper.  —  Small  fried  sauaage  60  gratua,  French  fried  potatoes  200  grams,  bread 
60  grams,  butter  10  grftm*,  stewed  prunes  100  grama,  tea  I  cup. 


Mondaif^  Fehnmnj  i5^  J904. 

Break faat.  —  Wheat  griddle  cakes  200  grama,  syrup  60  grams,  Johnny  cake  60 

grama,  butter  10  grams,  coffee  1  cup. 
Dinner.  —  Hamburg  steak,  with  bread,  fat,  and  onions  160  gramfi,  boiled  potato 

200  grams,  bread  75  grams,  butter  10  grams,  coffee  1  cup,  pick  lea  25  grama. 
Supper.  —  Boilcsd  Lima  beans  thoroughly  cooked  75  grams,  maahed  potato  150 

grams,  bread  76  grama,  butter   10  grama,  tea  1  cup,  ale  wed  peo^^hes 

126  grama. 

Tuesday^  Febntarff  1€,  1904, 

Breakfaat —  Brown  bread  50  gTBma,  baked  potato  230  grama,  batter  20  gmn»» 

coffee  1  cup,  apple  140  grama* 
Dinner  —  Boiled  macaroni  260  grama,  ttewed  tomaloeji  250  grama,  Preoeh  fried 

potatoea  150  grams,  bread  75  grams,  coffee  1  cup,  pie  IdX)  grama. 
Supper.  —  Fried  bacon  25  grants,  potatoes  atewed  m  cream  260  grama,  rim 

puddiug  200  grams,  bread  60  grams,  tea  1  cup. 


Wednegday^  February  17, 1904. 

Breakfast.  —  Fried  rice  126  grams,  syrup  50  grams,  baked  iweet  potato  IflO 
grama,  butter  10  gram^,  bread  50  grama,  coffee  1  cup. 

Dinner  —  Corned  beef  40  grama,  cabbage  200  grams,  mashed  poUto  200  grama, 
bread  75  grama,  coffee  1  c:up,  tapioeapeacb  pudding  200  grams. 

Supper.  —  Lettuce  apple-celery  aakd  150  grama,  bread  100  grams,  butter  20 
grama,  cranberry  sauce  125  gratse,  tea  1  cup,  baked  poUlo  100  grama. 


Thursday,  February  IS^  1904. 

Breakfast.  ^  Boiled  hominy  176  grama,  milk  125  grama,  sugar  26  grams,  coifee 

1  ctip,  banana  110  grama. 
Diuner.  —  Split-pea  ioup  (thick)  200  grams,  bread  100  grams,  mashed  [iotat(>6s 

200  grama,  boiled  onions  200  grama,  coffee  1  cup. 
Suppcr^  —  Ci^rnetl^beef  hash  (mostly  potato)  125  i^rams,  bread  50  grams,  fried 

svMt  potato  160  gramsj  butter  20  grama,  tea  1  eup,  jam  75  grama. 
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Friday^  February^  19^  1904- 

Breakfast.  —  Fried  hominy  125  grams,  syrup  50  grams,  baked  potato  150  gram«, 

butter  10  grams,  apple  140  grams,  coffee  1  cup. 
Dinner. — Boiled  salt  mackerel  25  grams,  boiled  potatoes  250  grams,  boiled 

turnips  200  grams,  bread  75  grams,  coffee  1  cup,  apple  pie  100  grams. 
Supper.  —  Chocolate  cake  150  grams,  cranberry  sauce  125  grams,  chopped  fresh 

cabbage  with  salt,  pepper,  and  vinegar  100  grams,  bread  75  grams, 

butter  20  grams,  tea  1  cup. 

Saturday^  February  20^  IDO4,. 

Breakfast.  —  Breakfast  food  40  grams,  milk  125  grams,  sugar  25  grams,  French 
fried  potatoes  200  grams,  coffee  1  cup. 

Dinner.  —  Barley  broth  with  potatoes  and  onions  250  grams,  wheat  flour  dump- 
lings 150  grams,  boiled  carrots  150  grams,  bread  75  grams,  boiled  sweet 
potato  180  grams,  coffee  1  cup. 

Supper.  —  Suet  pudding  150  grams,  baked  apple  with  sugar  150  grams,  crackers 
25  grams,  stewed  prunes  150  grams,  tea  1  cup. 

Sunday^  February  ^i,  1904^ 

Breakfast  —  Boiled  oatmeal  (thin)  125  grams,  milk  100  grams,  sugar  25  grams, 
baked  potato  150  grams,  butter  10  grams,  coffee  1  cup. 

Dinner.  —  Roast  beef  40  grams,  mashed  potato  250  grams,  bread  75  g^ms,  apple 
sauce  150  grams,  stewed  tomatoes  150  grams,  coffee  1  cup. 

Supper.  —  Bread  pudding  200  grams,  cranberry  sauce  200  grams,  potato  chips 
100  grams,  tea  1  cup. 

Monday^  February  22^  1904- 

Breakfast.  —  Wheat  griddle  cakes  200  grams,  syrup  50  grams,  butter  10  grams, 

baked  potato  130  grams,  coffee  1  cup. 
Dinner.  —  Boiled  macaroni  200  grams,  stewed  tomatoes  250  grams,  French  fried 

potatoes  200  grams,  bread  85  grams,  coffee  1  cup,  apple  sauce  150  grams. 
Supper.  —  Lettnce-apple-celery  salad  150  grams,  biscuit  150  grams,  butter  20 

grams,  stewed  prunes  125  grams,  tea  1  cup. 

l}ue%day,  February  23, 1904, 

Breakfast.  —  Boiled  rice  175  grams,  milk  100  grams,  sugar  25  grams,  coffee 

1  cup,  banana  90  grams. 
Dinner.  —  Bean  soup  (thick)  200  grams,  mashed  potato  250  grams,  bread  35 

grams,  butter  10  grams,  boiled  onions  150  grams,  coffee  1  cup,  apple  pie 

100  grams. 
Supper.  —  French  fried  potatoes  100  grams,  crackers  25  grams,  butter  15  grams, 

tea  1  cup,  stewed  peaches  150  grams. 
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Wsdnegdai/^  February  24^  2904. 

Bre*kfftfit.  —  Fried  rice  126  grams,  lyrup  fit)  grmai^p  baked  potato  160  gr&niip 

butter  10  grams,  bread  35  grams,  coffee  1  cup. 
Dinoer,  —  Boiled  ccidfiah  50  gr&ms,  m&ahed  potato  260  grams,  boiled  carrota  160 

grams,  bread  50  grams*  coffee  1  cup. 
Suf^r.  —  Bread  pudding  with  raisins  2aD  grams,  jam  76  grams,  crackers  26 

granu,  butter  16  grami,  tea  1  cup. 


Thurnday^  February  25^  1904. 

Breakfast.  —  Boiled  hominy  175  grains,  milk  100  grams,  iugar  26  gram»,  coffee 

1  cup,  baked  sweet  potato  126  gram  a  i  butter  10  grama. 
Dinner,  —  Hamburg  steak  with  much  bread,  fat,  and  onions  160  grams,  boiled 

potatoes  200  grams,  butter  16  grams,  bread  60  grams,  coffee  1  cup,  pickles 

35  grams. 
Supper.  —  Tapioca-apple  pudding  250  grams,  sponge  cake  75  gram*,  cranberry 

sau(%  100  grauu,  tea  1  cup. 


Friday,  February  B6r  1904. 

Breakfast  ^  Frietl  bomlny  100  grams,  sjrup  50  grams,  bread  50  grams,  butter 

10  grams,  coffee  I  cup,  apple  160  grams. 
Dinner.  —  Oyster  chowder  with  tomatoes,  potatoes^  and  onions  200  grams,  bread 

76  grams,  string  beans  160  grams,  coflee  1  cup. 
Supper.  —  Suet  pudding  with  plums  125  grams,  apple  sauce  150  grams,  baked 

sweet  potato  200  grams,  crackers  25  grams,  butter  10  grams,  tea  1  cup. 


Saturday,  February  '27, 1904. 

Breaklnit,  *-  Soft  boiled  oatmeal  125  grams,  milk  tOO  grams,  sugar  26  grams, 
cof^e  1  cup,  butler  10  grams,  baked  potato  140  grams^ 

Dinner.  —  Lyonnaise  potato  175  grams,  bacon  26  grams,  Iwiled  turnips  200  grams, 
coffee  1  cupr  rice  pudding  160  grams. 

Supper,  —  Banana  fritters  200  grams,  stewed  prunes  150  grams,  crackers  26 
grams,  butter  10  grams,  tea  I  cup. 


Sunday^  February  $S,  1904. 

Breakfast.  —  Stewed  peaches  160  grams,  wheat  griddle  cakes  200  grams,  syrup 
50  grams,  coffee  1  cup,  baked  potato  160  grams,  butter  10  grams, 

ninner.  —  fiarley  broth  with  potatoes  and  ontons  250  grams,  wheat  flour  dump- 
lings 160  grams,  French  fried  potatoes  160  granis,  bread  35  grmms,  coffee 
1  cup,  ice  cream  100  grams. 

Supper.  —  Saratoga  chips  76  grama^  fried  sausage  40  grams,  butter  16  grama, 
bread  60  grams,  ten  1  c^up. 
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Monday^  February  S5,  1904. 

Breakfatt.  —  Boiled  rice  175  grEm»,  milk  125  gramt,  iugar  25  grami,  baked 
potato  160  grftmi,  coffee  I  anp,  360  gfttius,  butter  10  grami. 

Dinner.  —  Baked  ft|»a^hetti  250  grams,  maahed  potato  250  grams,  bread  T5 
grami^  boiled  tomatoes  IGO  grams,  upple  pie  112  grams»  coflee  1  cup,  350 

Sapper*  —  Biscuit  175  grama,  fried  bacon  20  grams,  fried  ftweet  polatoea  160 
grams,  butter  20  grains^  tea  1  cup,  350  grams. 
Total  nitrtjgeti,  10.466  grami,  Fuel  value,  2670  caloHet. 


Tttesdatf,  March  1,  J904. 

Breakfasts  —  Fried  rice  150  grams,  sj-rup  60  gramsi  baked  potato  160  grams, 

butter  10  graniSf  coffee  1  cup,  350  grams. 
Dinner.  —  Thick  pea-soup  260  grams,  boiled  onions  150  grams,  bolted  sweet 

potato  150  grams,  bread  75  grams,  batter  20  grama,  coffee  1  cup,  350 

grams. 
Supper.  —  Celerj-lettuce-apple  salad  120  grams,  cradcera  32  grami,  American 

cheese  20  grams,  Saratoga  chips  79  grams,  tea  1  cup,  S50  grams,  rice  cui^ 

tard  100  grama. 

Total  nitrogen,  7.825  grams.  Fuel  value,  2270  calories. 


Wednesday^  March  f ,  1904* 

Breakfait.  —  Wheat  griddle  cakes  200  grams,  syrup  50  grams,  butter  10  grams, 

coffee  1  cup,  350  grams,  banana  75  grams. 
Dinner.  —  Boiled  salt  mackerel  26  grams,  boiled  potatoes  250  grams,  boiled 

tumipa  160  grams,  bread  75  grams,  coffee  1  cup,  850  grams,  apple  sauce 

150  grams. 
Sapper  —  Chopped  fresh  cabbage  with  salt,  pepper,  and  vinegar,  100  grams, 

bread  75  grams,  butter  20  grams,  chocolate  cake  150  grams,  cranberry 

sauce  100  grami,  tea  1  cup,  350  grams. 
Total  nitrogen,  3.487  grams.  Fuel  valtie,  2391  calariei. 


Thursday,  March  3, 1904, 

Breakfait.  —  Boiled  hominy  175  grams,  milk  125  gramn,  sugar  25  grams,  baked 

potato  150  gram  S3,  butter  10  graiiis,  cofiee  1  cup,  350  grams. 
Dinner.  —  Hamburg  steak  with  much  bread,  fat  and  onions  150  grams,  boiled 

poUto  250  grams,  bread  75  grams,  butter  10  grams,  coffee  1  cup,  S50 

grams. 
Supper.  —  Tapioca'peaeh  pudding  250  grams,  bread  75  grams,  jam  75  grams, 

butter  20  grama,  tea  I  cup,  350  grams. 
Total  nitrogen,  8 J 50  grams.  Fuel  raluCi  2375  ealoriei. 


iso    p^ti^ioijOGical  ecosomt  m  SLiuiimm 


edbr  1  c^  af0  fiMi^  «iplt  pie  Ifll  if— •. 


f,  March  .5,  /S*(?4. 

.  —  Bbikd  lodisa  fn«4l  20O  grmim,  mtlk  125  frajiu^  iVBV  SB  pmat^ 

qoOm  1  enp^  850  tgFMm*,  fried  *we«c  pot^m  150  ffr»ni%  batter  10  ftii^ 
ItlMillf  ^  Tomftto  lonp  thki,  wUH  p(>t4toei  uid  ooicfit  boiM  to^tlier  SiS 

ffunt^  trr^iJ  100  grmnit,  tcrunbled  egg^  50  pvm,  TnatbH  jutaio  ISH 

greitii,  eoflw  1  eap,  3£0  gram*' 
^PP*'''  —  Bri^J  pudding  with  raSfiii*  2£0  grunt*  stewed  peacfats  ISO  grsni*, 

teooa  20  gimmji,  French  fried  pQt«u>ei  150  gmmt*  tremd  50  grsnui,  butler 

10  frami,  Ce«  1  cup,  *i50  gnmai. 

ToUl  nltroemi,  10.4B3  grviu.  Fuel  nine.  2302  oOcnte. 


Sundai/,  March  6, 1904. 

fircikfait.  —  Fric?iJ  Indbn  m»il  160  grams,  ijrap  GO  (jrami,  lUced  banana  100 

Iframi,  baltrd  potato  IGO  grams,  butter  10  gracw,  coffee  1  ctip,  aSO  gr&ma. 
Dinner.  —  Corneti  beef  W  grarnn,  hoU<^  cabbage  200  grams,  maalied  potato  25Q 

grami.  bread  75  grams ,  fncd  rice  100  grams,  jam  75  grami,  coffee  1  cup, 

350  grami, 
Supptr-  —  8ponge  Rake  160  grams,  apple  aauce  150  grams,  crackers  32  grams, 

butter  10  grams,  sardine  H  grams,  tea  1  cup,  SdO  grams. 
Total  Nitrogen.  10,26G  graras.  Fuel  value,  3173  calories. 


Munday^  March  7,  1904^ 

Breakfast.  ^  Boiled  Hce   175  grams,  milk  126  grami,  sugar  25  grams,  baked 

potatu  150  jrrami,  butter  10  grams,  coflFee  1  cup, 
Dtnner.  —  BAket]  iipatrlietti  300  gramn,  maslied  potato  250  grams,  bread  75 

gramii  boilud  tomatoes  200  ^rams,  apple  pie  125  grams,  coffee  1  cap. 
Supper.  —  Bisruit  175  gmms,  friiMl  bacon  30  grams,  fried  tweet  potato  200 

grami,  butter  20  grams,  tea  1  cup. 
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Tuesday,  March  S,  1904. 

Brt&kfABt.  —  Fried  rtc^  150  f^rami,  sjrup  60  gr&mB,  baked  potata  20O  gramji, 

butter  10  pram«,  coflea  I  cup. 
Dinner, — Thick  pea-aoup  3O0  grami,  boiled  sweet  potato  250  ^r&mi,  boUed 

onions  IBO  ^am».  bread  75  grams,  hutt^r  20  grams,  picklea  30  grtroB, 

coffee  1  cup» 
Suppef . "  French  fried  potatoes  150  grams,  fried  bacon  20  granaa^  cr&ckers  32 

grama,  apple  sauce  200  granaSf  rice  custard  100  grama,  tea  1  cup. 

Wednesdaif,  March  9r  1904, 

Breakfast.  —Wheat  griddle  cakes  200  grains,  syrup  GO  grams,  butter  10  grams, 

banana  00  grams,  co^ee  1  cap. 
Dinner.  —  Boiled  sail  mackerel   2&  grams,  boiled   potato  250   grams,  boiled 

turnips  200  grams,  bread  lb  grams,  apple  sauce  200  grama,  coffee  1  eup^ 
Supper.  —  Chopped  freah   cabbage  vrith   salt,  pepper  and  vinegar,  75  grama, 

bread  75  grams,  butter  20  grama,  chocolate  cake  150  grams,  crauberrj 

sauce  100  grams,  tea  1  cup. 

ThfTiday,  March  10,  1904. 

Breakfast— Boiled  hominy  I7&  grams,  milk  125  gramsi  sugaf  25  gramst  baked 

potato  250  grams,  butter  10  grams,  coffee  1  r.np. 
Dinner  —  Hamburg  steak  with  much  bread,  fat,  and  onbns  150  grama,  boiled 

potato,  260  grama,  bread  75  grams,  butter  10  grama,  coffee  1  cup,  pickles 

80  grama. 
Supper.  —  Tapioca-peach  puddmg  250  grams,  bread  75  gramsj,  jam  100  grams, 

butter  30  grams,  tea  1  eup. 

Friday^  March  11^  1904* 

Breaklaii  —Fried  hominy  150  grams,  ajrup  50  grams,  baked  potato  250  grams, 

butter  10  grams,  apple  aauce  150  grams,  coffee  1  cop. 
Dinner.- Codfiah -ball 8  (1  part  flih,  4  parts  potato,  fried  la  pork  fat)  150  grams, 

atewed  tomatoes  200  grams,  stewed  potatoes  250  grama,  bread  75  grama, 

apple  pie  130  grams,  coffee  I  cup. 
Supper,  ^  French  fried  potatoes  200  grams,  fried  sausage  50  grams,  bread  50 

grams,  butter  10  grams,  ate  wed  prunes  125  grams,  sponge  cake  35  grama, 

tea  1  cup. 

Saturday,  March  Ig,  1904* 

Breakfast, "  Boiled  Indian-meal  200  grimiB.  milk  125  grama,  sti gar  25  grams, 

coffee  1  cup,  fried  sweet  potato  150  grams,  butter  10  grama. 
Dinner.  —  Tomato  soup  thick,  with  potatoes  and  onions  325  grama,  bread  100 

grams,  fried  egg  80  grams,  masbed  potato  250  grams,  coffee  1  cup, 

pickles  30  grams. 
Supper.  —  Fried  bacon  20  grams,  French  fried  potatoes  150  grams,  bread  50 

grams,  butter  10  gnims,  bread  pudding  with  rai$]Oi  250  grama,  stewed 

peaches  200  grama,  tea  1  cup, 

21 
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Momdajf,  March  14^  1904* 

,  —  Whtmt  griddle  eakm  SOD  gnm,  «)rmp  SO  fAOi,  boXXtr  10  gts 

»ib«  1  cnp^  tMiium  SO  grmiDi. 
IllMwr.^B«k«d  tpAgbcttl  3Q0  grains,  niMbed  pouio  250  ftmmt,  bi«4  75 

gnuDf*  ftewcd  toaiilon  200  gniiH,  ootfee  1  cup^  bmked  a^pk  vUls  fogkr 

ISOgrmms. 
#itp|>rr.  —  Bltcatt  175  gnm^,  ffled  b^cofi  SO  grraa.  fried  iwivl  potsto  apO 

gniDt^  hmXtt  20  gr«m9,  te«  1  cup. 

TueMfla^,  March  IS^  IBOf. 

Hfeak&«t  —  Bofl^  rice  175  gtnm»,  milk  12&  girnin*,  tugar  25  grams,  baked 

potato  SOO  grami,  butler  !0  granifi.  coflee  1  cup. 
Dinner^  —Thick  pea-soup  300  grarai.  boiled  poutoe*  250  giami.  boiled  ooioni 

150  gram*,  picklet  30  grami,  bread  75  gramap  bailer  20  grams^  coffee  1 

tup,  rice  cD«urd  100  graiiii. 
Supper.  —  Fried  bacoo  20  pums,  French  tried  poutoe«  300  gramt,  bfiead  50 

graou,  apple  tauee  200  grama,  tea  1  cup, 

WedneMday^  March  16^  1904. 

Breakfast.  ~  Fried  rice  150  grams,  iymp  60  gramif  baked  potato  20O  grams, 

baiter  10  gram*,  coffee  1  cup^ 
Dinner.  —  Codflih  baits  (1  part  ft«h,  4  parti  potato*  fried  in  pork  tti)  160  grami, 

•tewed  poutoes  250  grams*  stewed  tomatoea  200  grams*  bread  75  gram^ 

coffee  1  cup,  apple  pie  125  grains. 
Btipper.  —  App1e-le||uce<elery  salad  100  grattis,  bread  100  grains^  butter  20 

grami,  slewed  peacbea  200  grami,  tea  I  cup,  sponge  cake  50  grams. 

Thur»day,  March  17, 1904. 

Brrakfailp  —  Boiled  hominy  175  grams,  milk  125  grams*  sugar  25  grams,  baked 

potato  SI50  gratnt,  butter  10  grnms,  cofiee  1  cup. 
Dinner.  —  Ftanibupg  steak  with  much  bread*  fat*  and  onions  150  graniB,  mashed 

potato  250  grams,  pickles  30  grams*  bread  50  gratns,  batter  10  graoii, 

boiled  lumtpt  150  grams*  coff'ee  1  tup. 
Supper  —  Tapioca- peach  pu  Jdlng  250  grams,  bread  75  gramif  jam  100  grami^ 

butt  IT  20  grams,  lea  1  cup. 


U. 
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Friday,  March  18, 1904. 

Breakfut.  —  Fried  liommy   150  ^%m^,  »yrup  &0   grainf,   baked  potato  250 

grami,  butter  10  grams,  apple  sauce  150  grains^  co8ee  1  cup. 
Dinger.  —  Clam  chowder  with  much  potato,  tomato  and  oniona  2^  grami, 

bread  75  graoi»,  taashed  potato  150  gTimH,  boiled   sweet  potato   150 

gramB^  oofi'ee  1  cup,  pickles  30  grami. 
Supper ^  —  Bread  pudding  with  raisins  250  grams,  stewed  peaches  200  grams, 

fried  bacon  20  grani».  French   fried  potatoes   150  g7am»^  crackers  24 

graioi^  butter  10  grams,  t^a  1  cup. 

Saturday,  March  19, 1904. 

Breakfast.  —  Boiled  fndian-meal  200  grams,  milk  125  grams,  sugar  25  grams, 
fried  sweet  potato  150  gmms,  butter  10  grams,  coffee?  1  ciip. 

Dinner.  — Tomato  soup  tiilck,  with  potatoes  and  onions  325  gntmA,  brc^ad  100 
gramsj  mashed  potato  250  grains,  coffee  1  cnp,  pickles  30  grams. 

Supper.  —  Fried  egg  30  grams,  baked  potato  250  grams,  butter  20  grams, 
biscuit  175  grams,  tea  1  cup,  stewed  prunes  125  grams. 

Sunday,  March  i?0,  1904. 

Breakfast  —  Fried  Indian^meal  150  grams,  syrup  50  grams,  baked  potato  260 

gramSp  butter  20  grams,  coffee  1  cup,  appie  150  grams. 
iKnner.  —  Roast  beef  50  grams,  niaslied  potato  250  grams,  boiled  carrots  100 

grams,  bread  GO  grams,  apple  pie  130  grains,  coffin  1  cap,  pickles  30 

grams. 
Supper.  — Apple  fritters  200  grams,  crauberrjr  sauce  160  grams,  gingerbread 

30  gnmi,  tea  1  cup. 

Monday,  March  SI,  1904. 

Breakfast.  —  Wheat  griddle  cakes  200  grams,  sjrup  60  grams,  butter  10  grams, 
baked  potato  20O  grams,  cofl'ee  1  cup. 

Dinner,  —  Baked  spaghetti  250  grams,  mashed  potato  260  grams,  stewed  toma- 
toes 150  grams,  bread  75  grams,  apple  pie  125  grams,  coffee  1  cup. 

Supper.  —  Biscuit  150  grams,  fried  bacon  20  grams,  fried  aweet  potatoes  150 
grams,  butter  20  grams,  tea  1  cup. 


Tuesday,  March  )?^,  1904. 

Breakfast.  —  Boiled  rtce  175  grHms,  milk  126  grama,  sugar  25  grams,  baked 

potatoes  150  grams,  coffee  1  cup,  butter  10  grams. 
Dinner.  —  Thick  pea-soup  250  grams,  boiled  onions  150  grams,  boiled  sweet 

potato  150  grami,  bread  75  grams,  butter  20  grams,  coffee  1  cup,  picklei 

25  grams. 
Supper.  —  Banana  with  sugar  75  grams,  crackers  S2  grams,  American  cheete 

20  grams,  Saratoga  chips  75  grams,  tea  1  cup,  rice  custard  100  grams. 
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Wednesday,  March  SS,  190^ 

Breakftiit.  —  Fried  rtce  150  gramSf  sjrup  50  grams,  baked  potato  150  gr&ini, 

butter  10  grama,  coftee  1  cup,  apple  150  grama. 
Dimier.  —  Boiled  talt  uiackei^L  25  grams,  boiled  potato  250  grams,  boii«d  tur- 

nips  160  grame,  pickle  20  grama,  bread  76  grame*  caffee  1  cup,  appb 

sauce  100  grams. 
Supper.  —  Chopped  frL'sh  cabbage  with  salt,  pepper,  and  ^iaegar  100  gram*, 

bread  75  gramft,  butter  20  grama,  chocolate  cake  100  grams,  cranberry 

■auce  100  grami,  tea  1  cup. 

Tfmrsda^^  March  i?^,  J 904. 

Breakfait.  —  Boiled  bominy  175  irrams,  milk  126  gr&mi,  sugar  25  grams,  baked 

potato  150  grama,  butter  iO  grams,  coffee  1  cup« 
Dinner.  —  Hamburg  ateak  with  much  bread,  fat,  and  oniooa  150  grami^  boiled 

potatoes  250  grama,  bread  75  grams,  butter  10  grams,  co£Eee  1  cup> 
Supper.  —  Tapioca-peach  pudding  260  grams,  bread  75  gtaini,  jam  76  grama, 

butter  20  grams,  tea  1  cup. 


Fridat/,  March  ^25,  1904. 


Breakfast.  —  Fried  hominj  160  grams,  syrup  50  grama,  baked  potato  160  gr^ns 

coffee  1  cup,  apple  150  grams. 
Dinner.  —  Codfiab-balls  (1  part  fish,  4  parts  potato,  fried  in  pork  fat)  150  grama, 

stewed  tomaioea  200  grama,  a  tewed  potatoes  150  gramCi  bread  75  grams, 

coffee  1  cup,  apple  pie  130  grama. 
Supper,  —  French  fried  potatoes  200  grams,  fried  bacon  20  grains,  butter  10 

grams,  bread  60  grams,  stewed  prunes  125  grams,  tea  I  cup. 

Saturday,  March  26,  1904. 

Breakfatt.  —  Boiled  Indian-meal  175  grams,  milk  125  grams,  a  agar  25  graitis* 

butter  10  grams,  fried  sweet  potato  150  grams,  coffee  1  cup. 
Dinner.  — <  Tomato  soup  with  potato  and  unions  boiled  together  325  grams,  bread 

100  grams,  fried  egg  40  grams,  mas  bed  potato  150  grama,  co^ee  1  cup. 
Supper.  —  Saratoga  chips  50  grams,   fried  bacon  20  grams,   bread  50  grams, 

butter  10  grams,  bread  pudding  with  ratsina  250  grama^  stewed  peaches 

150  grams,  tea  1  cup, 

Sunday,  March  '27,  1904, 

Breakfast.  —  Fried  Indian-meat  150  grama,  ayrup  50  grams,  baked  potato  160 

grams,  coffee  1  cup,  butter  10  grams,  banana  ^  grama. 
Dinner.  —  Corned  beef  40  grama,  boiled  cabbage  200  grams,  mashed  potato  250 

grams,  bread  75  grama,  coffee  1  eup,  squash  pie  130  grams. 
Supper.  —  Suet  pudding  150  grama,  apple  sauce  160  gramSn  crackers  32  grams, 

butter  10  grams,  chopped  cabbage  with  sail,  pepper,  and  vijjegar  60 

grams,  t«a  1  cup. 


ms,      I 
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Monday,  March  ^S^  1904. 

Breakfast-  —  Fried  rice  160  gram  8 »  syrup  75  grams,  bilked  potato  260  gram  a  ^ 

butler  20  grams,  coflee,  1  cup^  360  grama. 
Dioiier.  —  TJiiuk  pea-suup   200  grama,  boiled  onions  100  grama,  boiled  sweet 

potato  250  grams,  breail  50  grama,  masbed  potato  200  grams,  butter  2U 

grama,  coflee  I  cup,  350  grama. 
Supper.  —  Biacuit  126  grami,  fried  bacon  20  grams^  French  fried  potatoes  200 

grams,  butter  25  grams,  banana  150  grams,  tea  1  cup,  350  grams. 
Total  nitrogen.  9.027  grama.  Fufil  Yalue,  2035  calories. 


Tuesday,  March  29,  IBO^, 

Breakfast.  —  Boiled  hominy  175  grams,  milk  75  grams,  augar  25  grama,  baked 

potato  250  grams,  butler  20  grama,  cofl'ee  1  cup,  350  grama. 
Dinner.  —  Hamburg  steak  with  much  bread,  fkt,  and  onions  125  gramii,  bailed 

potatoes  13O0  grams,  butter  10  grams,  bread  35  grams,  boiled  carrots  X25 

grama,  cofifee  1  cup,  350  grams^ 
Supper.  —  Tapioca-peach  pudding  300  grams,  bread  35  grams,  Saratoga  chips 

75  grams,  butter  20  grams»  jam  75  grams,  tea  1  oup,  350  grams. 
Toi&l  nitrogen,  8.ff72  grarot.  Fuel  value,  2840  calories. 


Wednesday,  March  SO,  1904* 

Breakfast.  ^  Fried  hominy  150  grams,  syrup  75  grams,  butter  10  grams,  banana 

250  grams,  coffee  1  cup,  350  grams. 
Dinnen  —  Codfish^balls  (1  part  fish,  5  parts  potato,  fried  in  pork  fat)  125  grams, 

bread  35  grams,  mashed  potatoes  250  gTams,  stewed  tomatoes  200  grams, 

apple  sauce  200  grams,  coffee  1  cup,  350  grams. 
Supper.  —  Chopped  fresh  cabbage  with  salt,  pepper,  and  vinegar,  75  gnims, 

bread  50  grams,  butter  20  gramj,  fried  sweet  potato  250  grams,  cranberry 

iauce  200  grams,  sponge  cake  50  grams,  tea  1  cup,  350  grams. 
Total  nitrogen,  9.350  grama.  Fuel  ralue,  2a57  c&Loriefl. 


Tliursday,  March  31^  1904. 

Breakfast.  —  Fried  Indian-meal  100  grams,  syrup  75  grams,  baked  potato  250 

grams,  butter  20  grama,  cofEee,  1  cup,  850  grams. 
Dinner.  —  Tomato  aoup  thick,  with  potato  and  onions  boiled  together  300  gramsi 

mashed  potato  200  grams,  scrambled  egg  50  grams,  bread  50  grams, 

butter  10  grams,  coffee  1  cup,  350  grams. 
Supper.— 'Fried  bacon  20  grams,  boiled  potato  200  grams,  butter  10  grams, 

bread  pudding  150  grams,  banana  2Q0  grams,  tea  1  cup,  350  grams. 
Total  nitrogeti,  8.420  grams,  Fuel  ralue,  2400  calories. 
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Friday,  April  1,  1904, 

Breikfaal  —  Fried  hominj  160  grama,  syrup  7G  graniit  balcfd  potato  200  grama. 

butter  20  gratna,  coffee  1  cup,  W)  gT&m$. 
Dinner.  —  BAked  apnghotti  250  grami,  mashed  potato  250  gmm^,  bo  tied  tortilps 

150  grams,  brend  85  grama,  butter  10  gmmi,  upple  w.uoe  200  grama, 

coffee  1  cup,  S60  gruma. 
Supper.  —  Fried  Awect  potato  200  gmtns,  tiueter  20  grams*  jam  100  grama,  fried 

bacoo  25  grams,  bread  36  grams,  apple-tapioca  pudding  800  grams,  tea  '. 

utipt  350  gmma. 

Total  nitrogen,  7,342  gramj,  Fuet  raiue,  3248  caloriei. 


Saturday,  April  %  1904. 


Breakfait--fi riddle  cakes  200  grams,  syrup  50  grams,  baked  potato  200  grami, 

butter  10  grams,  coffee  1  cup,  apple  140  grams. 
Dinner.  —  Boiled  mackerel  25  grams,  boiled  potato  250  grama,  boiled  turn  i pa 

160  grama,  pickles  1^  grama,  bread  50  grama,  pie  1^  grama,  butter  10 

grama,  coffee  1  cup. 
Supper.  —Suet  pudding  125  grama,  cranberry  sauce  150  grama,  baked  aweelj 

potato  200  grama,  crackers  25  grama,  butter  10  grama,  tea  1  dtp. 


Sunday  April  8^  1904-. 

Breakfaat.  —  Banana  90  grams,  bo  tie  J  rice  175  grams,  milk  125  grams,  sugar  ' 

grams,  baked  potato  21X>  grams^  butter  10  grama,  coffee  1  cup.  i 

DJnoer.  ^^  Corned  beef  40  grams,  boiled   cabbage  200  grama,  boiled  potatoes 

200  grams,  bread  75  grams,  butter  10  gram^^  eoSee  1  eup,  stewed  pninea 

150  grams. 
Supper,  —  Apple-tapioca  pudding  250  grams,  jam  75  grama,  cmckera  25  grama^ 

butter  10  grami,  pickles  26  grams,  tea  1  cup. 


Monday,  April  ^,  1904* 

Breakfast.  —  Fried  rjee  160  grama,  ajrup  GO  grama,  apple  130  grams,  baked  \ 
sweet  potato  200  grams,  butter  10  grama,  coffee  1  cup. 

Dinner  —  Ljonnaiae  potatoes  175  grams,  bacon  25  grams,  boiled  turnips  200  j 
grnms,  pie  130  grams,  coffee  1  cup,  bread  75  grams. 

Supper,  —  Biscuit  175  grams,  butler  25  grama,  egg  40  grams,  ate  wed  ftpplea  150] 
grams,  tea  1  cup. 
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IIL     EXPERIMENTS    WITH    UNIVERSITY    STUDENTS, 
TRAINED  IN   ATHLETICS. 

Men  in  training  for  athletic  events  deem  it  necessary  to 
conBume  large  amounts  of  proteid  food.  Great  muscular 
activity,  it  is  true,  calls  for  the  expenditure  of  corresponding 
amounts  of  energy,  but  it  is  by  no  means  clear  that  the  energy 
BO  liberated  comes  from  the  breaking  down  of  proteid  material. 
Indeed,  there  is  more  reason  for  believing  that  the  energy  of 
muscular  contraction  comes  primarily  from  the  oxidation 
of  non-nitrogenous  matter.  Nevertheless,  custom  and  long 
experience  sanction  a  high  proteid  diet,  composed  largely  of 
meat  or  of  other  foodstuffs  ric^h  in  nitrogen,  for  the  develop- 
ment of  that  vigor  and  strength  that  go  to  make  the  accom- 
plished athlete.  For  the  development  of  new  muscle  tissue, 
to  make  two  muscle  fibres  where  before  only  one  existed,  to 
increase  the  number  of  available  fibres,  thereby  adding  to  the 
bulk  of  tlae  active  tissue,  a  certain  amount  of  proteid  food 
is  absolutely  necessary,  just  as  it  is  for  all  active  tissues  and 
organs  of  the  body.  But  that  this  fact  constitutes  a  satis- 
factory reason  for  the  daily  use  of  such  quantities  of  proteid 
food  as  usually  enter  into  the  diet  of  the  average  athlete  is 
very  questionable. 

As  an  illustration  of  the  character  of  the  diet  frequently 
made  use  of  by  men  doing  prolonged  muscular  work,  I  may 
quote  a  few  figures  from  an  article  by  Professor  W.  O,  Atwater  • 
and  H.  C,  Sherman  on  *'The  effect  of  sever©  and  prolonged 
muscular  work  upon  Food  consumption.  Digestion,  and  Metab- 
olism,^' in  which  are  recorded  observations  made  upon  several 
professional  bicycle  riders  during  a  six-day  race.  On  one 
day  subject  ^'  M  "  rode  334.1  miles,  consuming  for  food  on 


*  U.  S»  Department  of  Agii culture,  Office  of  Experiment  Staiioiw, 
BuneliJtt  m. 

See  alio  "  InveBtrgations  on  the  Nutrition  of  Man  in  the  United  Statei/' 
By  C.  F.  LfiBg worthy  and  B.  D.  Milner*  U,  B*  Department  of  Agrictilttire, 
Office  of  Experiment  Stations.    Washington,  1904.  p-  14. 
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that  day  meat  extract,  311  grams;  milk,  4937  grams;  bread, 
35  grams;  boiled  cereals,  877  grams;  pastry,  142  grams; 
sugar,  58  grams;  fruit,  2003  grams.  His  urine  for  the  day 
contained  46.2  grams  of  nitrogen,  corresponding  to  the  metab- 
olii^m  of  228,7  grams  of  proteid  matter.  Subject  "A'*  on 
one  day  rode  352.7  miles,  taking  as  food,  meat>  149  grams  fl 
meat  extract,  24  gnims ;  broth,  283  grams ;  eggs,  369  grams ; 
butter,  78  grams;  milk,  142  grams;  malted  milk,  78  gmras; 
jelly,  213  grams;  soup,  191  gmmsj  bread*  361  grams;  boiled 
cereal,  532  grams ;  sugar,  about  400  grams ;  fruit,  933  giums; 
cocoa  wine,  198  grams.  His  day's  urine  contained  39,0  grama 
of  nitrogen*  corresponding  to  the  metabolism  of  243.7  grai 
of  proteid  material- 

Obviously,  if  such  high  proteid  metaboligm  as  these  figures 
imply  is  a  necessary  concomitant  of  vigorous  or  excessive^ 
muscular  activity,  then  a  rich  proteid  diet  is  needed  to  mak^ 
good  the  loss  of  nitrogen  to  the  body ;  but  we  are  more  m-" 
clined  to  believe  that  tlie  lai'ge  quantity  of  nitrogen  excreted^ 
was  the  result  chiefly  of  the  high  proteid  ration,  and  only  ii^| 
small  measure  connected  with  the  work  done*     With  a  suffi- 
ciency of  non-nitrogenous  food,  the  energy  of  muscular  con- 
traction does  not  come  Ln  any  large  degree  from  the  breaking 
down  of  proteid  matter,  and   there  would  seem  to  be  no 
adequate  i*eason  for  assuming  a  necessity  for  such  rich  and 
excessive  proteid  diet  as  athletes  in  training  ordinarily  adopts 
Yet  the  contrary  view  is  almost  universally  held  and  followed. 
As  a  prominent  trainer  said  to  the  writer  not  long  ago,  **  if 
the  men  are  not  fed  on  a  rich  meat  diet  and  plenty  of  it,  they     i 
will  grow  soft  and  lose  their  strength/'  fl 

With  a  view  to  testing  some  of  these  points  and  thereby 
broaden  the  scope  of  the  investigation  and  enhance  the  value 
of  the  study,  a  group  of  eight  students  m  the  University,  all 
trained  athletes,  was  secured.  These  men  volunteered  to  aid 
in  the  study,  and  at  considerable  self-sacrifice  gave  intelligent 
and  hearty  co-operation  in  all  ways  possible-  The  men  were 
under  observation  iroxn  Januaiy^  15,  1904,  to  the  middle 
June,  1904ja  period  of  five  months.     From  January  15  t 
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urine  was  collected  daily,  and  for  a  period  of  ten  days  the 
regular  diet  of  the  men  was  adhered  to  without  any  deviation 
whatever,  with  a  view  to  ascertaining  the  extent  of  the  pro- 
teid  metabolism  characteristic  of  each  individual.  No  re- 
strictions whatever  in  diet  were  suggested,  but  the  ordinary 
food  that  the  men  were  accustomed  to  eat  while  in  training 
was  taken.  After  this  period  the  men  were  instructed  to 
diminish  somewhat  the  intake  of  proteid  food,  and  in  follow- 
ing out  this  plan  most  of  the  men  diminished  quite  appre- 
ciably the  quantity  of  food  consumed  at  breakfast  time,  and 
in  some  cases  stopped  taking  food  of  any  kind  at  breakfast 
other  than  a  cereal,  with  possibly  coffee.  No  specific  diet  was 
imposed,  but  the  men,  being  willing  coUaboratora  in  the  ex- 
periment, gradually  cut  down  the  intake  of  proteid  food, 
diminishing  likewise  in  considerable  measure  the  total  volume 
of  food  for  the  twenty-four  hours. 

The  following  brief  description  of  the  men,  taken  from  Dr. 
Anderson's  report  of  their  physical  condition,  to  be  referred  to 
later,  will  suffice  to  make  clear  the  characteristics  (as  athletes) 
of  these  subjects  of  study : 

Mr.  G.  W.  Anderson  is  a  foot-ball,  base-ball,  and  basket-ball 
player,  as  well  as  a  crew  man  (not  Varsity).  Well  built  and 
an  all  round  athlete.     26.5  years  of  age. 

Mr.  W.  L.  Anderson,  a  "  Y  "  athlete  (hurdler),  the  captain 
of  the  Yale  Gymnastic  Team,  University  Gymnastic  Champion, 
and  American  Collegiate  Gymnastic  Champion.  21.6  years 
of  age. 

Mr.  H.  S.  Bellis,  a  member  of  the  Y.  G.  A.,  a  gymnast 
and  acrobat  and  in  constant  training.     26  years  of  age. 

Dr.  W.  H.  Callahan,  Medical  Assistant  at  the  Gymnasium, 
in  daily  practice  in  the  gymnasium ;  bowling,  liand-ball,  and 
running.     27  years  of  age. 

Mr.  M.  Donahue,  a  very  muscular  and  versatile  athlete,  a 
foot-ball  player  and  a  Varsity  basket-ball  player.  26  years  of 
age. 

Mr.  C.  S.  Jacobus,  a  "  Y"  athlete,  a  noted  long-distance  man, 
and  one  of  the  best  University  runners.     22.3  years  of  age. 
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Mr.  H,  R.  Schenker,  an  active  member  of  the  Y.  G.  A 
point  winner  and  intercollegiate  competitor  in  gymnastics. 
22  years  of  age.  fl 

Mr,  John  Stapleton,  a  wrestler  and  gymnast,     A  profe^ 
flional,  a  man  of  large  body  and  great  ^strength*     24  years  of 
age.  M 

The  results  of  the  daily  study  of  the  twenty-fonr  hours 
urine  of  each  man  for  the  entire  period  of  five  months  are  t<j 
be  found  in  the  accompanying  tables*  By  a  careful  inspec- 
tion of  these  data  many  interesting  facts  are  brought  to  light* 
First  it  is  to  be  observed,  in  harmony  with  what  has  already 
been  stated  regarding  athletes,  that  the  men,  m  a  rule,  weiB 
accustomed  to  the  taking  of  large  amounts  of  proteid  food 
daily.  Thus,  during  the  prcliniinarj'  period  of  ten  days,  Dr, 
Callahan  excreted  through  the  kidneys  22,79  grams  of  nitro- 
gen as  the  daily  average,  corresponding  to  the  metabolism  of 
142  grama  of  proteid  matter  per  day,  while  on  one  day  the 
nitrogen  excretion  reached  the  high  figure  of  31,99  grams, 
corresponding  practically  to  the  metaboliBm  of  200  grams  of 
proteid  materiaL  M 

G.  W.  Anderson,  during  the  preliminary  period  of  ten  dayfl 
—  on  his  ordinary  diet  —  showed  an  average  daily  excretion 
of  17.18  grams  of  nitrogen.  W,  L,  Anderson  in  this  same 
period  excreted  on  an  average  18.22  grams  of  nitrogen  per  day, 
while  on  one  day  the  excretion  reached  23,42  grams  of  nitrogen. 
Bellis  showed  an  average  daily  excretion  of  17.64  grams  of 
nitrogen  during  this  same  fore  period,  while  Stapleton  excreted 
nitrogen  at  an  average  rate  of  19.7  grams  per  day,  thus  in- 
dicating an  average  daily  metabtdism  of  123  grams  of  proteid 
matter  on  his  ordinary  diet.  With  such  data  before  us  it  is 
quite  clear  tliat  we  have  here,  as  expected,  a  group  of  sturdy 
men  accustomal  to  the  taking  of  large  amounts  of  proteid 
food  daily ;  men  who  clearly  believed  that  their  strength  and 
bodily  vigor  depended  in  large  measure  upon  the  ingestion 
and  utilization  of  these  quantities  of  proteid  food. 

After  the  termination  of  this  preliminary  period,  the  men 
began  to  diminish  the  amount  of  albuminons  food.    In  doing 
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this  they  were  at  first  given  perfect  freedom,  each  man  follow- 
ing his  own  preferences,  and  making  such  alterations  in  his 
diet  as  he  saw  fit.  The  men  were  instructed  as  to  the  chemical 
composition  of  the  various  foodstuffs,  so  that  they  had  a  gen- 
eral idea  of  what  foods  were  rich  in  nitrogen  and  could  act 
accordingly.  Some  of  the  men  cut  down  their  intake  of  pro- 
teid  food  very  rapidly,  others  made  moi'e  gradual  reduction. 
Some  soon  eliminated  breakfast  almost  entirely.  Others  re- 
duced the  amount  of  food  at  each  meal.  Some  of  the  men  elim- 
inated meat  almost  completely  from  their  diet,  and  increased 
largely  the  intake  of  vegetable  food.  They  were  all  advised, 
however,  not  to  make  too  sudden  a  change  in  their  diet,  but 
to  adopt  a  gradual  reduction  in  the  daily  food  as  being  less 
liable  to  disturb  their  physiological  equilibrium.  Naturally, 
the  men  knew  exactly  how  much  of  a  reduction  in  proteid  food 
they  were  accomplishing  each  week,  from  the  results  of  the 
chemical  analysis  of  the  urine.  Further,  the  record  of  body- 
weight  furnished  evidence  of  how  far  the  changes  in  diet  were 
affecting  body  equilibrium,  while  their  own  feelings  and  abil- 
ity to  do  their  daily  work  constituted  a  check  upon  a  too  radi- 
cal change  in  living.  Careful  perusal  of  the  tables  will  show 
how  far  body-weight  was  changed,  and  to  how  great  an  extent 
proteid  metabolism  was  reduced  during  the  five  months  of  the 
experiment. 
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t  I  I 

800 

1028 

6J7 

14 

,  ♦  + 

1090 

1018 

8.83 

'^   0,454 

... 

15 

12^ 

1026 

0.68 

la 

.  *  ♦ 

1480 

1014 

7,81 

17 

6L3 

1130 

1024 

10.98 

18 

590 

1021 

5,56 

19 

.  I  * 

840 

1024 

9,63 

20 

980 

1024 

12.24 

21 

1220 

1022 

10.09 

0.431 

.  i  . 

1 

22 

,  i  . 

U90 

1019 

9.50 

2S 

,  ^  , 

1390 

1020 

10.43 

24 

62,2 

1160 

1017 

7.62 

26 

■  I  > 

1010 

1014 

6.94 

20 

«  »  > 

1200 

1019 

10.14 

27 

■ 

1660 

1015 

9.06 

28 

61.8 

1085 

1021 

8.59 

0.469 

■  •  . 

29 

61.8 

10^ 

1022 

10.83 

30 

■  11  - 

1180 

1022 

10.28 

May     1 

1095 

1010 

9,56 

2 

.  .  . 

1630 

1013 

0.98 

3 

.  .  . 

1230 

102S 

9.07 

4 

•  .  ■ 

1200 

1020 

8.60 

5 

*  .  , 

1000 

1024 

9.30 

0.237 

■  .  ■ 

6 

1390 

1022 

11.08 

» 

7 
8 

1026 
1520 

1017 
1017 

0.46 
8.0G 

9 

62J 

970 

1017 

0.40 

10 

6L6 

-  >  > 

■  *  * 

,  ,  , 

11 

*  .  . 

1140 

1022 

10.33 

12 

60J 

746 

1017 

6.30 

0451 

*        M         M 

18 

850 

1022 

8.31 

14 

.  ,  . 

1140 

1022 

10.12 

15 

.  ■  « 

1805 

1017 

8.76 

m 

1120 

1017 

6.58 

L 

J 
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UliDO. 

Date. 

^ 

1 

Volmae. 
Mlioan. 

Sp-Or. 

Vltragwi. 

UrloAdd. 

P.0^ 

1904 

kOot 

0.0. 

gnmt 

gnm 

gruu 

May  17 

1940 

1014 

10.83 

.  .  • 

... 

18 

.  .  • 

1370 

1021 

10.03 

19 

61.8 

1120 

1022 

10.16 

20 

.  .  . 

1170 

1018 

8.64 

21 

.  .  . 

1680 

1016 

8.46 

0.439 

22 

.  .  . 

890 

1024 

7.96 

daUy 

28 

.  .  . 

1200 

1017 

7.49 

average 

24 

61.1 

770 

1024 

6.60 

26 

•  •  • 

690 

1024 

7.04 

26 

60.2 

746 

1026 

8.09 

27 

.  .  • 

970 

1028 

10.40 

28 

.  ,  , 

1160 

1022 

10.37 

0.448 

.  .  . 

29 

.  .  . 

.  .  . 

.  .  . 

.  .  . 

30 

.  .  . 

920 

1026 

8.94 

31 

.  .  . 

.  .  . 

.  .  . 

.  .  . 

June    1 

.  .  . 

1400 

1012 

6.64 

• 

2 

69.6 

1070 

1020 

a48 

8 

... 

1190 

1018 

8.78 

4 

69.7 

1020 

1022 

9.00 

6 

.  .  . 

870 

1028 

8.67 

6 

•  .  . 

870 

1026 

8.72 

7 

1360 

1017 

9.31 

8 

60.4 

1380 

1017     • 

11.66 

9 

60.4 

1620 

1017 

.  9.68 

10 

1690 

1013 

7.36 

11 

60.4 

1426 

1017 

7.74 

12 

.  .  . 

870 

1021 

7.67 

18 

.  .  . 

1410 

1017 

10.82 

14 

1180 

1022 

10.84 

16 

61.0 

876 

1019 

6.67 

Daily  average  from 

Feb.  1 

1156 

1090 

.  .  . 

0.516 

2.14 

Daily  average  from 

Feb.  1  to  April  12 

.  .  . 

.  .  . 

10.78 

.  .  . 

.  .  • 

Daily  average  from 

April  13  to  June 

16 

10.05 

•  •  • 

^^,            340      PHYSIOLOGICAL 

ECONOMY  IK 

NUTRITION       ^M 

P 

BELLIS. 

^^ 

^ 

■ 

Urfofc 

1 

IhXc. 

welfbt. 

sp.  at.    j 

mtTQgBn. 

Uric  Acid. 

p,cv 

1&04 

Ulai 

G.d. 

gnmu 

gnmtt 

gntam 

Jmn.    15 

81.8 

1180 

1026 

13.24 

0.778 

^H 

16 

82.2 

1916 

1019 

1609 

0862 

^H 

n 

82.2 

1740 

1024 

16.18 

0.881 

^H 

18 

82.2 

20S0 

1021 

20.10 

0.868 

^H 

19 

82.2 

1700 

1020 

17.S4 

0.771 

^H 

20 

82.2 

1800 

1022 

17.82 

0.650 

^H 

21 

82.2 

1665 

1027 

26.18 

1.020 

^H 

n 

^.2 

1435 

1026 

22.64 

1.010 

^H 

2a 

82.2 

1286 

1017 

10.49 

0.467 

^H 

24 

.  .  . 

1070 

1020 

16.37 

0.786 

^H 

25 

80J 

690 

1020 

^H 

26 

81.4 

1300 

1020 

^H 

27 

82.1 

1020 

1026 

^H 

28 

81.2 

1190 

1027 

V  13.36 

a683 

2.32 

^H 

29 

8K2 

1440 

1018 

daily 

dally 

dnily 

^f 

SO 

8L3 

1460 

1023 

aTerage 

average 

are  rage 

81 

8L2 

1000 

1026 

J 

Feb.    1 

81.2 

1230 

1026 

2 

8L2 

1145 

1024 

■ 

3 

8L2 

1000 

1030 

4 

80 

910 

1080 

I   12.98 

0.674 

229 

6 

81.2 

isdo 

1023 

6 

81.2 

1160 

.1022 

7 

81.2 

1210 

1027 

d 

8L2 

1376 

1016 

u 

8L2 

920 

1031 

10 

81.2 

1776 

1016 

11 

81.2 

1130 

1026 

^  13,03 

0.669 

2.44 

12 

81.2 

1076 

1026 

13 

81.2 

1406 

1021 

14 

81.2 

1066 

1024 

16 

81.0 

1470 

1026 

la 

81.1 

920 

1029 

17 

81.1 

1530 

1019 

18 

81.1 

ISSO 

1023 

^  14.16 

0,760 

•  •  » 

19 

81.1 

1680 

1020 

20 

81.1 

960 

1029 

21 

81.1 

2060 

1018 

22 
23 

81.1 
81.1 

1460 
1640 

1030 
1027 

'  14J9 

0.860 

2.60 

L 

i 
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Urtju. 

Dftte, 

BodT- 

WBlfit 

VoluiM. 

8^  Or, 

KUrogva. 

tineA«ld, 

J-iPf^ 

IflM 

kUM 

v,v. 

ffTftDl 

fnin 

gruu* 

Feb.  24 

79.4 

800 

1030 

26 

80.0 

786 

1033 

26 

80,4 

1420 

1016 

14.79 

0.860 

2.60 

27 

80.1 

12fi0 

1026 

dailj  >v. 

diily  av. 

daily  av; 

28 

80,1 

1070 

1026 

, 

29 

80.1 

1270 

1024 

Mar,    1 

80.0 

1160 

1024 

2 

80.0 

1530 

1018 

3 

80,0 

1320 

1018 

10.77 

0.660 

2.34 

4 

80.0 

1636 

1018 

& 

80.0 

1220 

1026 

e 

80,1 

1560 

1016 

7 

80,0 

1170 

1020 

B 

80.0 

1120 

1017 

9 

80,0 

1220 

1020 

10 

80.0 

1210 

1020 

10.29 

0.6^ 

■  ,  ■ 

11 

80,0 

1660 

1019 

12 

80.0 

1366 

1026 

IS   , 

80.0 

1040 

ic^a 

14 

80.0 

070 

1027 

^ 

1& 

80.0 

13S0 

1017 

le 

80.O 

916 

1024 

17 

80.0 

IflOO 

1016 

10,06 

0.^2 

1  1 

le 

80.0 

1610 

1018 

19 

80.0 

1490 

1018 

20 

7ao 

920 

1026 

21 

79J 

710 

1020 

■ 

22 

79.8 

800 

1026 

23 

79.8 

600 

1030 

24 

79.3 

1100 

1026 

10.16 

0.728 

.       4       1 

26 

79.4 

1060 

1017 

2a 

79.4 

1680 

1020 

27 

79.2 

1040 

1028 

28 

79,3 

1860 

1019 

29 

79.2 

1336 

1017 

30 

.  .  , 

1030 

1017 

31   i 

.  ■  . 

906     1 

1019 

8ja 

I  «  • 

*      »       i 

Apr.    1 

870 

-  .  , 

2 

'  '  ■      1 

810 

1029 

S 

78,0 

786 

1028 

FGrrSDLuGICJJl  ICQSOMT  13  suTsmogF 


s^A^ 


IDQ 


^» 

:ii 

Id 

:!> 
10 

il 

yt 
J5 

ill 

«>• 

i8  -^W)  jJIii  ::.>J        .    :.«i6 

» 

1 

4 

II 

a      7*1 

u  .    ... 


7» 

JUBS 

aiir 

4n 

3H!r 

A*-V^ 

<fia 

iiss 

■98 

IlKfS 

TilPS 

ilS 

Mi 

HISS 

•ifi 

ja 

^)D» 

•LA 

:afM 

-Jill* 

•ij« 

2*5) 

ssct 

"JiiS 

•«» 

:•« 

iJT 

rn 

•iWil 

TJft 

IiM) 

UtiQ 

lia 

:ja 

-J)19 

«« 

-J2S 

:oi:> 

?.73 

'JSA 

-jias 

-•»..« 

VJSfi 

:«i£t 

•jjjil 

:l30 

:o:i 

IJS 

::7» 

J)2I 

:iJij 

DM 

J:=3 

11 7i 

:«! 

:0T- 

:•  .3%. 

..») 

jjiii 

:;  j*l 

:-» 

J:Ij 

1-.J5? 

:4ii 

Jll4 

J  ?"" 

ilM 

jiai 

•~i 

-JSi»' 

-.-•5— 

rill 

:n 

li-rf 

•it 

iijii 

MS! 

•-1 

:^M 

:•:!♦ 

T^ 

IMt} 

v.^ 

•i-* 

I'Ma 

I'lti 

r~: 

«6 

i-es 

-:  j& 

I«0 

:*54 

-•  -  • 

:£35 

:•:« 

•a 

I*W 

yt- 

?..!•• 

^fti 

:•!-:: 

r  :* 

II7I 

:*:2i 
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Date. 

wSS^t. 

UriiM.                                                1 

yolmne. 
24  boon. 

8p.Or. 

Nitrogen. 

UrioAcid. 

PA. 

1904 
May  14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

kUM 
77.1 

77.2 
77.2 
76.8 
76.5 
76.8 
77.1 

cc 
1005 

855 
1210 
1520 
1150 
1905 
1210 

815 
1020 

890 
1030 

1020 
1023 
1014 
1014 
1028 
1015 
1020 
1027 
1019 
1023 
1022 

fnuns 
6.09 
7.75 
5.81 
7.98 
8.35 
9.60 

10.67 
8.46 
7.71 
5.98 
6.61 

gnm 

.    0.401 
daily  av. 

0.461 

grmniB 

Daily  average  from 

Feb.  28 
Daily  average  from 

Feb.  28  to  April  12 
Daily  average  from 

April  13  to  May  24 

1127 

1021 

9.30 
8.45 

0.631 

1.98 

^^^     344      PHYSIOLOGICAL  ECONOMY  IN 

KUTRITIOW 

i 

CALLAHAN. 

^ 

Uriiifl. 

I 

Dite. 

weight. 

1 

Bp.Qt, 

N^ttngtm. 

Uric  Ackl.            P, 

o,. 

1904 

Ulot 

fl.e. 

gnam 

fTUB                   in 

IBll 

Jan.    15 

92.2 

1665 

1023 

19.48 

1.008 

H 

16 

02.7 

1800 

1024 

22.00 

1.235 

H 

17 

02,7 

IfiOO 

1028 

lasi 

0.996 

'^^H 

18 

92.8 

1490 

1027 

19,68 

1.393 

^^^1 

10 

93.6 

1600 

1020 

22.18 

1.070 

^^^H 

20 

m,o 

1810      1 

1034 

28.78 

0710 

^M 

21 

94.0 

1870 

1025 

24.68 

1.040 

H 

22 

96.0 

1730 

1025 

22:73 

1160 

H 

23 

05,0 

2150 

1026 

3109 

1.470 

H 

24 

95.0 

1460 

.  .  . 

21.84 

0,962 

H 

25 

94,0 

1220 

1028 

' 

H 

26 

94.0 

1310 

KI27 

H 

27 

03.0 

1310 

1025 

H 

28 

94.0 

1400 

1027 

'    17.90 

0.988             3.: 

m 

H 

29 

D4.0 

1230 

1027 

daily 

d&ilx            dai 

ly 

H 

30 

93.0 

1116      j 

1030 

uTormgia 

ftverage        urei 

«ge 

H 

ai 

93.0 

870 

IftIO 

, 

H 

Feb.     1 

03,0 

1170 

1028 

H 

2 

98.0 

1080 

1029 

^1 

3 

mo 

1850 

1027 

^^H 

4 

92.0 

1160 

1028 

.  16.92 

0.976             2.1 

?6 

^^H 

6 

92.0 

960 

1029 

^^H 

6 

flflO 

iieo 

1027 

^1 

7 

92,0 

1100 

1030 

H 

8 

91.0 

850 

1027 

^1 

9 

91.0 

995 

1023 

• 

^^H 

10 

00-0 

070 

1027 

^^^1 

11 

8^5 

616 

1029 

12.28 

0,780             2.] 

L4 

^^^1 

12 

80.5 

866 

1028 

^^H 

13 

89.5 

740 

1031 

l^^^l 

14 

90.0 

1020 

1024 

^^^1 

16 

90.0 

080 

1027 

^^^H 

1ft 

89J 

715 

1029 

^^^1 

17 

800 

666 

1030 

^^^1 

18 

^.0 

635 

1031 

l>     9.83 

0.756 

i.  • 

^^^^1 

19 

89.0 

MO 

1034 

^^^1 

SO 

80.6 

880 

1027 

^^^1 

21 

89.0 

1170 

1025 

^^^1 

22 

B9.0 

820 

laio 

10.26 

^^^^1 

23  1 

88.0 

fllO 

loai 

0.641             IJ 

)2 

1 

l» 
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CALLAHAN. 


Ufla«. 

HtXM. 

^Ji 

1 

24hou?i. 

flp.Or. 

ITitTOfUi. 

UrfoAdd. 

^ifh^ 

1004 

kiiH 

CLfl. 

I^ruai 

gnm 

gnmi 

Feb.  2i 

87,0 

620 

1034 

1 

26 

88.0 

iieo 

1017 

26 

87.6 

885 

1033 

>  10.20 

0,641 

1.62 

27 

88.0 

810 

1031 

daily 

dAily 

d*Uj 

2S 

87.0 

610 

1030 

Kveng^ 

average 

ftTerAgft 

20 

86.0 

1005 

1026 

Mar.    1 

86.0 

780 

1027 

2 

86.0 

726 

1027 

3 

86.0 

630 

1020 

■   1L07 

0.796 

L74 

4 

85.0 

860 

1030 

6 

85.0 

780 

1031 

e 

85.5 

925 

1028 

7 

85.0 

eio 

1029 

8 

85.0 

720 

1027 

9 

85.0 

565 

1032 

10 

84.6 

620 

1032 

7^7 

0.503 

,  .  , 

11 

84.0 

570 

1082 

12 

84.0 

510 

1033 

IS 

84.0 

460 

1031 

14 

8S,6 

470 

1025 

15 

84.0 

1030 

1022 

i           16 

84.0 

826 

1026 

17 

84.0 

im 

1026 

6.09 

0.646 

* 

18 

84.0 

iiao 

1025 

19 

83.5 

1820 

1010 

20 

84,0 

696 

1029 

21 

83.5 

760 

1027      ' 

22 

83.0 

610 

1029 

23 

83.0 

1180 

1020 

24 

83.0 

620 

1032 

^    8.18 

OTll 

26 

8:J.O 

660 

1032 

26 

83.0 

820 

1020 

27 

83.0 

XOOO 

1027 

28 

82.0 

465 

1033 

29 

82.0 

590 

1020 

1            30 

82.0 

1300 

1020 

31 

82.6 

1690 

1020 

7M 

0,687 

Apr,     1 

82.0 

1600 

1018 

2 

82.0 

610 

1026 

3 

81.6     i 

430 

1026 

VBHJ 

■^1 

^^^^846      PHYSIOLOGICAL   ECONOMY  IN 

NUTRITION      ^M 

CALLAHAN. 

^ 

Urine, 

1 

Date. 

Body- 

VdllltlHIw 

8p.  Or. 

MitrpgflfL. 

Uric  AcM. 

PA 

lOOi 

kUo» 

c.c. 

gnnu 

f«iii 

■nms 

Apr,     4 

81.0 

290 

1030 

5 

82.0 

560 

1033 

6 

82.0 

dm 

1023 

7 

82.0 

880 

1021 

i    6.04 

0.468 

1.56 

8 

82.0 

820 

1015 

daily 

dmily 

daily 

9 

83.0 

720 

1028 

average 

»rerag€ 

ATerAfe 

10 

82.0 

490 

1030 

n 

82.0 

610 

1022 

1    4.98 

12 

82.0 

680 

1026 

13 

82.0 

070 

1030 

8,64 

14 

82.0 

766 

1026 

10.24 

^    0.628 

•  t  . 

15 

82.0 

556 

1026 

6.29 

16 

82,0 

1700 

1017 

14.18     1 

17 

83.0 

870 

1020 

9.07 

18 

88.0 

090 

1020 

6J6 

19 

83.0 

736 

1022 

7.82 

20 

88.0 

930 

1023 

8.31 

21 

83.0 

700 

1032 

10.16 

0.686 

22 

83.0 

1320 

1024 

11.13 

23 

83.0 

800 

1027 

7.89 

24 

83,0 

1140 

1016 

7.59 

25 

83,0 

620 

1026 

8.02 

0.644 

2§ 

83.5 

870 

1028 

8.08 

-  *  - 

27 

83.0 

1200 

1010 

7.92 

28 

8S.0 

1340 

1020 

8.84 

29 

83.6 

900 

1032 

13.23 

30 

88.5 

1260 

1022 

13.60 

M^y     1 

84.0 

neo 

1030 

16.77 

2 

84.0 

1080 

1026 

11.73 

3 

84.0 

960 

1029 

16.13 

0.463 

.  .  . 

1 

4 

83.5 

1140 

1036 

10,86 

6 

83.6 

1200 

1(^1 

18.35 

6 

.  .  . 

780 

1040 

16.43      1 

7 

83.0 

870 

1033 

14.67 

1 
1 

8 

83.0 

M) 

1030 

14.6S 

9 

83,0 

1060     1 

1022 

11.86 

1 

10 

83.0 

060 

1021 

8.18 

1 

11 

S3.0 

1020 

1024 

0.21 

1 

12 

8S.0 

840 

1024 

9.08 

■    0.666 

*  »  • 

'                                    13 

83.5 

930 

1026 

10.06 

sas 

1200 

1016 

5.56 

A 
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Urine.                                                  1 

Date. 

wmgiu 

1 

Volume. 

8p.Or. 

introgBtt. 

UrifflAeid. 

P.O^ 

law 

Itllo- 

en.        ' 

r^mi 

grwn 

gT«U 

May   15 

B3.& 

1110 

1018 

8.99 

16 

83.5 

1050 

1018 

9.64 

17 

84.0 

900 

1024 

8.37 

IB 

83,6 

1020 

1018 

8.20 

19 

84.0 

@45 
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It  is  plain  from  the  foregoing  results,  that  all  the  men  of 
this  group,  like  the  members  of  the  professional  group^  expe- 
rienced no  difl&culty  in  reducing  in  large  measure  their  rate 
of  proteid  metabolism.  The  intake  of  proteid  food  was 
steadily  diminished,  with  a  corresponding  diminution  in  the 
extent  of  nitrogen  metabolism.  Take  as  an  illustration  tlie 
average  daily  output  of  nitrogen  from  April  13  to  Jane  15> 
a  period  of  sixty-three  consecutive  days; 

AVERAGE   DAILY  EXCRETION  OF  METABOLIZED  NITROGEN 
FOR  THE  LAST  TWO  MONTHS  OF  THE  EXPERIMENT* 

grmmi 
1 

7 

\* 

Grand   average    for    this 

period  =  8.81  grams  of 

nitrogeu  per  day. 


An  excretion  of  8.81  grams  of  nitrogen  throngh  the  kid- 
neys corresponds  to  the  metabolism  of  55  gnima  of  proteid 
matter.  Compare  this  average  amount  of  proteid  matter 
metabolized  each  day  with  the  figures  obtained  during  the 
preliminary  period  of  ten  days^  when  the  men  were  living  on 
their  ordinary  diet.  Then,  many  of  the  men  were  excreting 
nitrogen  at  the  rate  of  17  to  22  grams  per  day.  In  a  genei^ 
way^  we  may  safely  say  that  aU  these  men  during  the  last  two 
months  of  the  experiment  were  living  on  about  one-half  the 
proteid  food  they  were  formerly  accustomed  to  take. 

Further,  the  average  daily  excretion  of  nitrogen  for  the  pre- 
ceding seventy-thi-ee  days,  *•  e.,  from  February  1  to  April  13, 
was  in  most  instances  nearly,  if  not  quite,  as  low  as  during 
the  last  two  months  of  the  experiment,  so  that  we  are  cer- 
tainly justified  in  the  statement  that  these   men  —  trained 

♦  Thii  mverftge  cover*  the  period  from  April  13  to  May  24  only,  ii?»  Mr. 
Beliis  WM  compelled  to  withdraw  from  the  experiment  on  the  Utter  date, 
owing  to  an  accident  in  the  g^mnaiium* 


G.  W.  Andersoo 

,     ,    S.81 

W.  L.  Anderson 

.     .   10.07 

H-  S.  Bellis  .     . 

,     8.45 

W.  H.  Callahan 

,     .     9.52 

M,  Donahue.     * 

.     .     7.39 

C.  8.  Jacobus    * 

.     .     7.43 

R  R  Schenker 

.     D.82 

John  Stapleton  - 

.     9.00 

^ 

L^ 
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athletes,  doing  athletic  work  more  or  less  strenuous  —  were 
able  to  practise  during  this  long  period  marked  physiological 
economy  in  the  use  of  proteid  food,  equal  approximately  at 
least  to  a  saving  of  full  fifty  per  cent  in  proteid  matter* 

The  individual  tables  must  be  carefully  studied,  however, 
in  order  to  trace  out  the  changes  in  detail  in  the  rate  of  nitro- 
gen metabolism,  and  in  so  doing  much  information  wiU  be 
obtained  regarding  modification  in  the  excretion  of  uric  acid, 
a  matter  to  be  discussed  in  another  connection,  later  on.  Fur- 
ther, it  is  interesting  to  note  in  the  tables  the  changes  in  body- 
weight  of  the  men.  Some  of  the  men,  like  Dr,  Callahan^  who 
were  abundantly  supplied  with  adipose  tissue,  lost  very  con- 
siderably in  body- weight,  but  eventually  came  to  a  standstiD, 
with  establishment  of  body  equilibrium,  under  the  changed 
dietary  habits.  Some  of  the  men  reached  this  condition  of 
eqtulibrium  much  more  quickly  than  others.  Dr*  Callahan 
who  suffered  a  large  loss  in  body- weight  ^ — to  his  great  gain, 
as  he  expressed  it — dropped  fmm  92,2  kilos  to  83  kilt>s  in 
two  months,  but  from  Mai-eh  22  to  June  15  his  body- 
weight,  while  naturally  showing  fluctuation,  did  not  fall 
again  permanently. 

What  now  was  the  amount  of  metabolized  nitrogen  per 
kilo  of  body-weight  in  these  men  toward  the  close  of  the 
experiment?  Taking  the  average  daily  nitrogen  excretion 
for  the  period  from  April  13  to  June  15,  and  the  body- 
weights  of  the  men  at  this  same  period,  as  indicated  in  the 
accompanying  table,  we  liave  the  following  figures ; 


Bodj* 

ki\m 

Bellis 78 

Callahan 83 

Donahue ,  *  -  ,  *  .  62 
Stapletou  *  ,  ,  *  .  75 
Anderson,  G.  W,       •    ,     71 

Jacobus .56 

Schenker .73 

Ander&on,  W.  L*  .     .     .     61 


KLtrogcm 
excreted. 

8.45 
9.52 
7.39 
9,00 
8.81 
7.43 
9.82 
10.07 


Metubaliied  irttns- 
ven  per  kjlo  Of 

0.108 
0.114 
0419 
0.120 
0.124 
0.132 
0«134 
0.165 
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These  figures,  with  one  exception,  show  as  low  a  proteid 
metabolii^tii  per  kilo  of  body- weight  as  was  obtaiued  w^itii  the 
9oldiet*s  on  a  prescribed  diet,  yet  these   umn  were  utkletes 
accustomed    to   vigorous    luuscular    exemise,   and    likewiHe 
accustomed   to  the  eating   of   relatively  large   amoiint*^    of  ^ 
proteid  food.     Theoi-etically,  it  might  not  be  ex|>ect6d  that  ■ 
these  men  would  dmp  to  as  low  a  level  m  men  who  w^ere  not      ' 
addicted  to  the  consumption  of  excesttive  amounts  of  proteid 
foods,  yet  for  two  months,  and  practically  for  a  period  of 
four  months,   these   University  Btudents  easily   maintained 
themselves  at  tliis  lower  level  of  nitrogen  metabolisni.  h 

From  April  26  to  June  13,  at  the  iisquest  of  the  studenta 
themselves*  the  daily  diet  wim  probcribal ;  not,  however^  as 
regards  the  quantity  of  food  to  he  eatery  but  merely  si3  to  it» 
charaeter.  The  men  ate  at  the  University  Dining  Hall^  and 
it  was  a  simple  matter  to  Iiave  their  table  supplied  with  a 
special  dietary*  The  following  dietaiy  was  therefore  pre- 
pared for  their  use.  ■ 

It  is  not  to  be  undemtood  that  the  men  took  all  that  the 
daily  Ust  provided,  but  they  made  their  selections  from  the 
menu,  and  in  quantity  took  what  they  deemed  necessary,  or 
what  satisfied  their  appetites.  It  may  be  added  that  the  men 
were  all  well  content  with  Uie  variety  provided  and  expressed 
themselves,  many  times,  as  better  pleased  witli  a  simple  ciietary 
of  this  kind  than  witli  the  heavier  proteid  foods  of  earlier  day^s. 
It  should  he  added  that  Dr.  Callahan  was  compelled  to  be 
absent  from  New  Haven  during  a  large  portion  of  the  period 
covered  by  this  dietary,  hence  his  nitrogen  excretions  do 
not  correspond  in  quantity  with  the  nitrogen  of  the  above 
rations. 


Tuesday,  April  M,  190^ 


Ereik&it  —  BftDanm,  boiled  hominy  with  sugar  and  croam,  cofTee,  rotU,  butter* 

LuDcb.  —  Spaghetti  Slewed  tomatoes,  potatoes^  boiled  odlods,  br^ad,  butter, 

coffee,  fried  hominy  with  ayrnp. 
Dintier.  —  SpUt-pe*  «oup,  fried  bacon  with  French  fried  poUto*  vpinach^  tn^ad, 

huitfrft  ate  wed  pruaei,  lettuce-celery-apple  aal&d,  cream  puff  a,  coffee. 


I 


4 


isTAPLETON 

Fhatft^tMjth  taken  m  thf  middk  of  (Hi  exjmrimtfitt  in  Apni> 
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Wednesdatf,  April  £7, 190^. 

Breakfast  —  Fruit,  farina  with  cream,  coffee,  toUb,  batter,  baked  potato. 
Lunch.  —  Fried  oysteri,  mashed  potato,  bread,  butter,  coftee,  strhag  beans, 

sliced  banana  with  cream. 
Dinner.  —  Cream  of  celery  soup,  codflsh-cakes,  boiled  potato,  boiled  lima  beans, 

lettuce^range  salad,  ice  cream,  coffee. 

Thursdatf,  April  28,  1904,. 

Breakfast.  —  Banana,  coffee,  rolls,  cream,  butter,  fried  hominy  and  syrup. 
Lunch.  —  Fried  sweet  potato,  cold  tongue,  baked  potato,  bread,  butter,  coffee, 

baked  apple  with  cream. 
Dinner.  —  Vegetable  soup,  Hamburg  steak  made  with  plenty  of  bread,  etc., 

Lyonnaise  potato,  baked  potato,  spinach,  pie,  coflee. 


Friday,  April  29, 1904. 

Breakfast  —  Fruit,  Indian  meal,  boiled,  with  sugar  and  cream,  baked  potato, 

rolls,  coffee. 
Lunch.  —  Clam  chowder  with  crackers,  farina  croquettes,  stewed  tomato,  griddle 

cakes  with  syrup,  coffee,  bread,  butter. 
Dinner.  —  Soup,  fish,  mashed  potato,  radishes,  string  beans,  cranberry  sauce, 

bread,  butter,  lettuce  salad,  lemon  pie,  coffee. 


Saturday,  April  30, 1904. 

Breakfast.  —  Banana,  fried  Indian-meal,  syrup,  baked  potato,  coffee,  rolls. 

Lunch.  —  Tomato  pur^e,  baked  macaroni,  baked  potato,  sliced  ham,  baked 
apple  and  cream,  bread,  butter,  coffee. 

Dinner.  —  Soup,  small  sausage  fried,  mashed  potato,  boiled  sweet  potato,  spin- 
ach, stewed  tomato,  strawberry  short  cake,  coffee. 

Sunday,  May  1, 1904* 

Breakfast  —  Fruit,  boiled  rice,  sugar,  cream,  coffee,  rolls,  butter. 

Dinner.  —  Vegetable  soup,  stewed  chicken,  cranberry  sauce,  boiled  potato, 

boiled  onion,  stewed  corn,  water  ice,  coffee,  bread,  butter. 
Supper.  —  French  fried  potato,  bacon,  Waldorf-salad,  bread,  butter,  pie. 

Monday,  May  S,  1904* 

Breakfast  —  Banana,  malto-rice,  cream,  coffee,  rolls. 

Lunch.  — Baked  beans,  catsup,  baked  potato,  stewed  prunes,  apple  pudding. 
Dinner.  —  Barley  soup,  string  beans,  boiled  onion,  mashed  potato,  fried  bacon, 
cranberry  sauce,  bread,  butter,  sliced  banana,  cream,  coffee. 
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l^midat^^  May  3, 1904. 

Breakfast.  —  FrtiJt,  boUed  Indmn-meal,  BUgar.aream,  b&ked  potato*  butter,  mlli, 

coffe* 
Lnncli.  —  Baked  nmearoni,  French  fried  potato,  boiled  ipinach,  itewed  pruzi«a, 

coffee,  bread,  butler,  fried  rice  if  ith  «yrup. 
IMnner.  —  Sptlt-pea  soup,  fried  sausage  with  Lyonnaisa  po^lo^  boUed  aweei 
potato,  butter,  lettuceH^ra□ge  tiUad,  baked  apple  with  cream,  coffee. 


Wedup^day  May  4^  1904- 

Breakfast.  —  Banana,  farina  witli  sugar  and  cream,  baked  potato,  coff'ee,  roUi, 

butter. 
Luocb. —  One  &g^  on  toast,  Btring  beam,  boUed  potato,  bread,  butter*  coffee,  pie. 
Di oner.  — Tomato  pur^e,  codfishn^akee,  baked  potato^  boiled  lima  beans,  lettuce^ 

apple  ialad,  bread,  butter,  cream  puffs,  coffee- 


Tlntrsday,  May  .5,  1904. 

fireakfait  —  Fruit,  boiled  liominy,  sugar,  cream,  coffee,  rolls,  butter. 

Luixch.  —  Cold  ham,  fried  sweet  potato,  baked  poiai^  creatn,  butter,  coffee, 

cabinet  pudding,  vanilla  sauce. 
Dinner.  —  Scotcit  broth,  one  lamb  chop,   mashed   potato,  fried  sweet   potato, 

spinach,  bread  and  butter,  baked  apple  and  cr^am,  coffee. 


Friday,  May  G,  1904. 

Breakfast — One  apple,  fried  bominy  with  ?ijmp,  baked  potato,  rolls^  Imtler, 

coffee. 
Lunch.  —  Clam  chowder  with  crackers,  potato  croquettes,  sliced  tomatoei,  bread, 

butter,  griddle  cakes  and  syrup,  coffee. 
Dinner.  —  Bean  Koup  aux  croutons,  boileil  halibut,  mashed  potato,  boiled  oniooi 

with  cream,  radishes,  cranberry  sauce,  lettuce^  Ealad,  bread,  butter,  coffee^ 

one  orange. 


Saturday^  May  7, 1904. 

Breakfast.  --  Banana,  boiled  Hce,  su^ar,  cream,  baked  potato,  coffee,  roUs^ 

butter. 
Lunch K  -^  Consomm^,  spaf  hetti  k  ritalienne,  boiled  sweet  potato,  breads  butter^ 

cakes.  preservL'^B,  coffee. 
Dinner.  —  Split-pea  soup,  roast   beef,  mashed  potato,  boiled  spinach,  boUed 

sweet  potato,  bread  and  butter,  strawlierrles  and  cream,  coffee. 


I 


PHYSIOLOGICAL  ECONOMY  IN  NUTRITION       369 


Su7iday^  May  6',  1904" 

BreakfASt.  —  Banana  fried  riecj  ijmp,  colFeej  corn  bread  and  butter,  baked 

potato. 
Dinner.  —  Vegetable  soup,  ate  wed  clij*:kc*n,  cranberry  aauoe^  string  beaofl,  boUed 

or  maahed  potato,  water  ice,  bread  and  buiier,  cakes*  eoffee. 
Supper.  —  Freoch  fried  potato,  bacon^  lettuce-orange  salad,  bread  and  butter, 

cake,  preterTes,  an«I  coffee. 

Monday,  May  9y  1904.. 

Breakfaet.  —  Fruit,  boiled  Indian-meal,  sugar  and  ereain,  coffee,  rolls,  butter. 
Lunch,  ^Calfif  lirer,  baked   potato,  stewed   prunes,  bolied  onio^u,  bread  and 

butrer,  coffee,  apple  pnddmg. 
Dinner^  —  Coniomui^,  baked  macaroni,  fried  aweel  potato,  itewed  totnata,  pre* 

servea,  lettuce,  bread,  butter,  cakea,  coffee^ 

TkeBday,  May  10,  1904. 

Breakfast.  —  Fruit,  farina,  milk,  augar,  baked  potatOpJcoffee,  bread,  butter. 
Lunch. —Egg  omelette  with  jelly,  fried  bacoa,  mashed  potato,  spinach,  apple 

pudding,  bread,  butter,  coffee. 
DlDoer.  —  Small  fried  sausage,  boiled  potato,  ric-e  cuatard,  lettuce-orange  salad, 

bread,  butter,  coffee,  baked  apples  witli  creatu. 

Wedne%dity^  May  lU  1904. 

Breokfaat  —  Banana  and  cream,  fried   hominy,  ayrup,  baked  potato,  coffee, 

bread,  butter, 
Luucb.  —  Cream  of  tomato  soup,  maabed  potato,  lima  beans,  bread,  butter, 

prune  soufflif,  coffee. 
Dinner  —  Hamburg  ateak  made  witli  much  bread,  boiled  sweet  potato,  boiled 

on  ion  a,  lettuce,  lemon  pie,  brefld,  butter,  coffee* 

TJiursday,  May  12, 1904. 

Breakfast  --  Fruit,  baked  potato,  boiled  Indian-meal,  sugar,  cream,  coffee,  roUa^ 

butter. 
Lunch.  —  Consomm^,  French  fried  potato,  one  ^gg  on  toajt,  rice  pudding,  apple 

sauce,  coffee,  bread,  butter. 
Dinner.  —  One  chop,  boiled  or  maahed  potato,  atrlng  beans,  apple-lettuce  taladi 

lemon  pie,  bread,  butter,  coffee. 

Friday,  May  13,  IOO4. 

Breakfaat.  —  Banana  and  cream*  fried  rice  with  syrup,  rolU,  butter,  coffee. 
Lunch.  ^  Clam   cliowder,  hotled   potato,  boiled  onions,  fried   bacon,  carn)<ti^ 

iipple  dumpling,  bread,  butter,  coffee. 
Dinner  —  Split-pea  soup  ( thick )»  frizzled   beef,  fried   aweet  potato,   ipinach, 

cranberry  tart,  bread,  butter,  coffee,  cakes. 

21 


jr«iM2iiy.  M«f  IC,  J90i. 

■^  —  BftiiAna,  piddle  caLet  ui4  ilTWf^ 


—  Fried  b»coa, 
Willi  pnaerwes^  *^P^  1»e.  ortHee. 

one  lunb  chop^  mub«d 
•al^d,  bm4,  boiler. 


I\i^*f<iy.  May  /r,  /SO4. 


Breftkfiut  —  Baimna,  finna,  creAm.  sogmr.  baksj  poCtfo^  miK  bnttir,  «offet. 
LuDcb.  —  Vegetable  woap,  Fn^nch  trwd  poUto^  ^oe  tcf  <»  tOMl^  »icr  pt»a«£ti|^, 

mppl«  uuce,  bremd,  buUfr,  coffif^ 

r  —  SquU  fried  *»us»ge,  boiled  potAfx^  liinft  beAiit.  lettuce  Mlad,  Wcttd, 

bolSer,  bftked  apples  with  ctemm^  nee  cnstvd,  eoS^e. 


WkdruMday,  May  IS,  1904. 

BrMkfuc  — SHced  bftnaam,  fried  rice,  tjntp,  b&ke^  potato,  brMd,  bttttcr, 

coffee. 
LiiDch.  —  Cre«in  of  celery  wrap,  fkriiia  ^roqttette«,  tora^ti^  »iiiee,  fried  iwtit 

potato,  string  beao^,  br^ad,  butter,  prune  fouffl^p  coffee. 
Dmaer.  ^  Split -peA  foQt\  Banibiifg  tteak  made   witb  ttoeb  bre«d,  ^Aabed 

potato,  ■pinftch,  bre^d,  butler,  lemoii  pie,  coffc* 


h 
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Thursday,  Matf  J9,  1904. 

Breakfast,  —  Sliced  banftoa,  boiled  hominy,  creain,  lUgar,  baked  pot&to,  bread, 

butter^  iioffee. 
Lunch,  —  Egg  onietelte,  jelJy,  Frendi  frjed  potato,  boiled  ootonij  fried  bominj, 

ayrup,  bre«d,  butter,  applo  pudiling,  coffee. 
Dioper.  — Tomato  puree,  baked   macaroni,  fried  bacon,  fried  «vreei  potato, 

ipiaach,  bread,  butter,  Indian- meal  pudding,  coffee. 


Friday^  May  20,  J90i. 

Breakfaat,— Sliced  orange^  fried  Lominj,  ayrup,  baked  potato,  bread,  butter, 

coffee. 
Lunch.  -*  Fi«h  cakes,  bo  tied  sweet  potato,  niaahed  potato,  lima  beaut  (boUed), 

broad,  butter,  br^'ad  pudding,  coffee. 
Dinner.  — Conftomm^,  boiled  halibut,  maibt^d  potato,  «trit]g  beani,  bread,  butter^ 

rice  cioquettei,  cranberry  jani,  cofl^. 


Saturday,  May  2i,  190^. 

Breakfait  —  Sliced  banana,  cream,  augar,  bulled   lodian^meal,  baked   potato, 

bri^ad,  butter,  coffee. 
Lunch.  ^~  One  tamb  chop,  potato  croquettes,  fried  Indian-meal,  syrup,  stewed 

tomatoes,  bread,  butter,  coffee,  water  ice, 
nioner,  —  Bean   puree,   scrambled  egg.   bacon,   French   fried   potato,   lettuce- 

orange  salad,  fanna  pudding,  prunes,  bread,  buUer,  coffee. 


Sunday,  May  ^'J,  1904. 

Breakfast.  —  Sliced  orange,  iugar,  boiled  oatniea],  cream,  baked  potato,  bread, 

butter,  coffee. 
Lunch.  —  Boiled  mucarooi,  frietl   rice,   syrup,  mailied  potato,  boiled  oniona, 

bread,  butter,  ice  cream,  cake,  coffee* 
Dinner.  —  Cream  of  celery  soup,  stewed  chicken,  French  fried  potato,  mashed 

potato,  spinach,  >read,  butter,  cranberry  sauce,  strawberry  short-cake, 

cream,  coffee. 


Monday,  May  m,  1904. 

Br^kfast.  —  Sliced  banana,  griddle  cakes,  lyrup.  baked  potato,  bread,  butter^ 
ctiffee. 

Luncli.  —  On©  egg  on  toast,  consomm*?,  French  fHed  potato,  lettuce,  riee  cro- 
quettes, syrup,  apple  sauce,  bread,  butter,  coffee. 

DiiiDer.  -"  Vegetable  soup,  leaked  mncaroni,  fried  bacon,  potato  croquetteti 
ttrtog  beans,  bread,  butter,  water  ice,  c^ffiw. 
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Tuesday ^  May  ti^  190^. 

Bre&kfait.  —  Banmnft,  boiltd  rice,  creAiiip  sugu*.  baked  potato^  1»««d,  bimefr 

coffee. 
Lunch.  —  Creani  of  celery  soup*  f ftriim  croquettes,  tomftta  sauce^  boiled  onjoni* 

Tiiaali«d  fHJt&to,  bread,  butter,  ate  wed  primes,  cofle@, 
Dtuner.  —  Toiuuto  ptiree,  liambitrg  ateak  made  with  tnucli  bread,  French  fried 

potato,  spioacb,  farioa  eroquellea,  braad^  bult«r,  letnon  pie,  coffee. 


Wednesday^  May  £5, 1904. 

BreakfatL  —  Banana,  boiied  hominj',  eream,  atigar,  baked  potato^  bread,  butter, 

coffee. 
Luach.  —  5tnal1  fried  iausage,  boiled  potato,  lettuce  lalad,  fried  hominy',  tjrup, 

bread,  buUi^r,  apple  sauce,  c-offee. 
Dinner.  —  Coutoiume,   ncrambJed   e^gs.   French   fried    potato,    lettace-tirangv 

aalad,  lima  beanit  bread,  batter,  bread  pudding,  coffee. 


Thursday^  May  g6, 1904. 

Breakfast.  —  Bauana,  boiled  oatntettl,  migtLt,  crmm,  baked  potato,  rolb,  butt^ 

coffee* 
Lunch.  —  One  egg  on  toaat,  ipinach,  maahed  potato,  apple  tauce,  breads  butter, 

rice  pudding,  coffee. 
Dinner.  —  Tomaco  puree,  boiled  macaroni,  bt>iled  onions,  French  fried  potato, 

bttuce,  bread,  butter  tapioca  puddiug,  coffee. 


Friday,  May  S7, 1901 

Breakfait,  — Orange,  boiled  Indian-meal,  iugar,  cream,  rolls,  coffee. 

LuDchn  —  Clam  chowder,  potato  croquettei,  lima  beacw,  bread,  butter,  atrvw^ 

berries,  cream,  coffee. 
Dinner. — ^Bean  »oup,  boiled   halibut,  maabed  potato,  fftriog  beaaa,  rioe   cf&- 

quettesr  cranberry  jam,  bread,  butter,  water  ice,  coffee. 


Saturday^  May  t2S,  1904. 

Breakfast.  —  Banaua^  breakfast  tiakef,  sugar,  creaju,  baked  potato,  rolb,  butter 

coffee. 
Lunch.  —  One  boiled  egg,  Freni;h  fried  potato,  stewed  tocnatoea,  fried  Indian- 

meal,  irrup,  bi^ad,  butter,  eofiee^ 
Dimier.  —  Split-pea  »^>up,   baked   beana,   Boiton  bmwti  bread,  lettuc&otmng^ 

salad,  stewed  prunes,  bn^id,  buttt  r,  \c^  l  r*^wm^  coffee. 


L 
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Sunday,  May  29,  WOi. 

BreakfMt  — Orange,  boiled  oatmeal,  lugarj  cream,  baked  pouto,  rolli,  buUer, 

coffee. 
Lane h,— Boiled   apajrhetti,  mashed   ptitato,  boiled   oniotti,   frieci  Hce,   syrup* 

br^ad,  butter,  a truw berries,  cake,  coffee. 
Dinner.  —  Cream  of  celery  »oup,  Htewed  chicken*  boiled  potato,  ipinach,  bread, 

butter,  craD berry  aauce,  custard  pie,  coffee. 


Monday^  May  30,  1904- 

Brenkfaat.  —  Banana,  boiled   rice,  iugar,  creatn,  baked  potato,  rolh,   butter, 

coSte. 
LuQcb.  —  Coniotuine,  B^nch  fried  potato,  bacon,  lettuce^range  talad^  #heat 

griddle  cakei,  syrtip,  bread,  butter,  coffee. 
Dinner.  —  Barley  broth,  on v  lajub  chop,  mashed  pouto»  fried  ftweet  potato,  apple 

aaiioe,  bread,  butter,  bread  pudding,  co^ee. 


Tuesday^  June  7,  J904' 

Breakfast. — Banana,  boiled  rice,  cream,   sugar,    baked   potato,  rolls,  butter, 

coffee. 
Lunch.  ^-  Vegetable  soup,  French  fried  potato,  one  ^gg  on  toast,  apple  sauce, 

rice  pudding,  bread,  butler,  tea. 
Dinner.  —  One  small  fried  sausage,  boiled  potato,  lima  beaut,  lettuce*or*nge 

salad,  bread,  butter,  ice  cream,  cake,  coffee. 


Wednfaday,  June  8^  J904. 


Breakfaat.  —  Banana,  breakfast  flakes,  sugar,  cream,  baked  potato,  rolls,  butter, 

coffee. 
Lunch.  ^  Cream  of  celery  soup,  potato  croquettes,  string  beans,  two  slices 

bacon*  bread,  butter,  bread  pudding,  coffee. 
Dinner. —  Split-pea  soup,  boded   halibut,  mashed   potato,   aspsragua^  bread, 

butter,  cream  pie,  coffee. 


TItursday,  June  9, 1904, 

Breakfast  ->  Orange,  boileil  hominy,  cream,  sugar,  baked  potato,  roUi,  butter, 

coffee. 
Lunch.  —  Egg  omelette,  jelly,  French  fried  potato,  boiled  onions,  bfeftd,  butter, 

wheat  griddle  cakes,  syrup,  coffee. 
Dinner.  —  Tomato  puree,  baked  macaroni,  dried  beef  stewed  with  milki  boiled 

potato,  spinach,  bread,  butter,  Indian^meal  pudding,  cofee. 


874       PHYSIOLOGICAL   ECONOMY  IN  NUTRITION 


Friday,  Jum  10, 1904. 

Breakfait.  —  Banana,  fried  homiDy,  sjrup,  roll  a,  buttef,  coEFee^ 

Lunuli.  —  Clam   chowder,   mashed    potato,   boiled   Unm   beatia,    bre&d,   butter. 

tapioca  pudding,  coffee. 
Dinner.  —  Consomme,  bhiefiali  (broited),  Ljonnilie  potaiu,  aspar&gtiv,  brvtd, 

butler,  cranberrj  jam,  kmnn  pie,  coffee. 


Saturday  f  June  7/,  1904- 


BreiikfaAl,  —  Omnge,  boileil  Itidiati-tneal,  ^ream,  sugar,  baked   potsto,  poUi, 

butter*  coffee* 
Lunch.  --  Barle)'  broth,  com  frittert,  roaahed  potato,  two  «Ueea  bacon,  bivad, 

butter,  atewed  tomatoei,  atrawbGiries*  cream,  coffee. 
Dinner.  ~  Bean   ptire«f,  acrambltd   egg,  ric>e  croquettes,  Frencli    fried   poCalo, 

iettuQe<»range  aalad,  stewed  proocB,  bread,  butter,  farina  pudding,  eoff«a. 


I 


Sunday,  Jufie  12,  190^ 

Breakfast  —  Banana,  boiled  oatmeal^  sugar,  creatn,  baked  potato^  rolla,  batt«r, 

coffee. 
Lunch.  —  Boiled   niacaront,  string   beans,  nnaahed  potatOi  farina  croquettes, 

water  ice,  cake,  coffee. 
Dinner  —  Cream  of  celery  aoup,  stewed  chicken,  Frencb  fried  potato,  leltm^ 
salad,  bread,  butter,  strawberry  short^cakCi  cream,  coffee. 


Monday^  June  13^  1904* 

Breakfast.  —  Orange,  breakfast  flakes,  sugar,  creatu,  baked  potato,  roUs,  buttet^ 

cuffee. 

Lunch.  —  Vegetable  soup,  one  egg  on  toast,  fried  pouioea,  apple  aauc«,  rice 
croquettes,  breads  butter,  cottage  pudding,  tea. 

Binoer.  —  Clam  broth,  beef  stew,  with  potatoes,  carrots  and  onions,  iKilled  pota- 
toes, bread,  butter,  apple^lettuce  salad,  apple  pie,  cheese,  coffee. 


1 
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NiTBOGEN  Balance. 

We  may  now  consider  whether  these  men,  who  had  so 
greatly  reduced  the  extent  of  their  proteid  metabolism,  and 
who  had  apparently  attained  a  condition  of  body  equilibrium, 
were  truly  in  nitrogenous  equilibrium,  or  free  from  any  daily 
loss  of  nitrogen.  To  test  this  point,  a  careful  and  exact  com- 
parison of  the  nitrogen  intake  and  output  was  made  for  a 
period  of  seven  days,  commencing  on  May  18.  This  was  not 
easy  to  accomplish,  as  the  men  were  still  allowed  freedom  in 
the  quantity  of  food  eaten,  and  also  in  the  choice  of  food, 
within  the  limits  of  the  menu  provided,  so  that  a  large  num- 
ber of  food  analyses  had  to  be  made.  A  greater  diflSculty, 
however,  in  obtaining  proof  of  equilibrium  lay  in  the  laudable 
ambition  of  the  men  to  make  a  good  showing,  —  for  they  had 
all  become  interested  in  the  main  problem,  and  had  acquired 
great  faith  in  the  eflBciency  of  a  low  proteid  ration,  —  which 
led  them  to  great  caution  in  the  matter  of  eating  during  the 
balance  trial,  thereby  running  the  risk  of  diminishing  in  too 
great  degree  the  fuel  value  of  the  food. 

The  following  data  obtained  with  Donahue  are  self-explan- 
atory. The  figures  showing  the  quantities  of  food  at  each 
meal  are  instructive,  as  indicating  the  general  makeup  of  the 
daily  dietary,  both  as  to  quality  and  quantity. 


Brcftkfjwt.  —  Banana  141  gmmi,  bread  60  grami,  bmu-r  16  grami,  coffee  1K> 

grams,  cream  80  grams,  »ugar  31  grmma. 
Luncih.  —  Soup  247  grams,  string  beans  65  grams,  bread  21  grami,  butter  30 

grams,  coffee  150  grams^  sugar  21  grams,  frted  potato  222  grams. 
Dinner.  —  Consomme  150  grams,  bread  45  grams,  butter  10  graJB^^  tnftahad 

potato  150  grami,  spmadi  200  grams,  apple  pie  103  grama,  oolfre  150 

gramt,  cream  75  grami,  augar  *JI6  grams. 


Food.  Ofnmi.  P«r  cent  Nitrogen.  Tottl  J 

Banana 141  X        0.23        -  0.S24  grmnM. 

Butter     ,     ,     15  +  30  +  10    =      56  X        0.15        -  0.083 

Sugw.    .    .     31  +  2l  +  2a    =      80  X        0.00        =  0.000 

Cream     ....     80  +  75    =    155  X        0.46        =  0.713 

Bread. 60  X         166        =  0.996 

Coffee      .    150+150+150    -    450  X        0.06       =  0.270 

Bread ...      21  x        160       =  0.336 

Soup 247  X        0.41        =  l.Oia 

Fried  poUto .    222  x        0.32        =  0.710 

String  beam .      66  X        0.S4        -  0.221 

Coofiommc .150  X        0.3S        =  0.670 

Bread  ..........      45  X         1.80        =:  0.810 

Spinach 200  X        0.53        =  1.060 

Pomto     .........    150  X        0.38        =  0.670 

Pie 103  X        0.43       =  0.44S 

Total  nitrogen  in  food  ........  8,119  [ 

Total  nitrogen  in  untie      .......  6.750 


Fnel  value  of  the  (ood    .    .    .    ,    267$  caloriei. 


f 
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DONAHUE. 


Thursday,  May  19,  190 J^. 


Breakfast.  —  Banana  98  grams,  boiled  hominy  150  grams,  bread  60  grams, 
butter  10  grams,  coffee  160  grams,  cream  125  grams,  sugar  45  grams. 

Lunch.  —  Bread  61  grams,  butter  19  grams,  potato  100  grams,  fried  hominy  114 
grams,  syrup  48  grams,  boiled  onion  189  grams,  coffee  150  grams,  sugar 
21  grams. 

Dinner.  —  Tomato  puree  200  grams,  bread  40  grams,  fried  sweet  potato  77 
grams,  macaroni  100  grams,  spinach  100  grams,  bacon  21  grams,  bread 
pudding  100  grams,  cream  50  grams,  sugar  7  grams. 


Food.  Onms. 

Banana   ...         98 

Bread.    . 60 

Butter     .    .         .    10  -f  19    =  29 

Sugar ....  45  -f  21  +  7    =  78 

Coffee     ...      150  -f  150    =  800 

Cream     ....  125  +  50    =  175 

Hominy 150 

Bread 61 

PoUto 100 

Fried  hominy 114 

Syrup 48 

Onion 189 

Bread 40 

Tomato  pur<^e 200 

Fried  sweet  potato 77 

Macaroni 100 

Spinach 100 

Bacon 21 

Pudding 100 

Total  nitrogen  in  food 
Total  nitrogen  in  urine 


Per  cent  Nitrogen. 

Total  Nitrogen. 

X 

0.23 

= 

0.225  grams. 

X 

1.54 

= 

0.924 

X 

0.15 

= 

0.044 

X 

0.00 

= 

0.000 

X 

0.06 

= 

0.180 

X 

0.47 

-=. 

0.823 

X 

0.20 

= 

0.800 

X 

1.60 

= 

0.976 

X 

0.49 

= 

0.490 

X 

0.67 

= 

0.764 

X 

0.024 

= 

0.012 

X 

0.27 

= 

0.375 

X 

1.74 

= 

0.696 

X 

0.53 

= 

1.060 

X 

0.88 

=r 

0.293 

X 

0.93 

= 

0.980 

X 

0.56 

= 

0.560 

X 

3.00 

=r 

0.680 

X 

0.20 

^ 

0.200 
.    9.482  grams. 
.    6.640 

Fuel  value  of  the  food    ....    2753  caloriei. 


Friday,  May  30,  1904. 


BreakfaAt.  —  Orange  70  Krims,  baked  potato  87  grMxas,  roll  SO  grains^  butUr 

grajni,  aug&T  7  grama. 
Luncli,  —  BreAd  bl  gramfi,  butter  15  gram»,  fish  cake  S8  gramas  potmto  IW 

bread  pudding  150  grams,  cream  50  grams. 
Dinoer.  —  Coniomnae  150  grams,  fisb  70  grams,  string  beans  70  gimma, 

155  grama,  cranberry  sauce  102  grams,  bread  32  grams,  coUee  100  grama^ 

sugar  U  gram  I. 


■1 

itur3i     ■ 
potato     " 


cfiOt  If  UfOgen.     Total  HHfOfen. 


Food.  6nmi.        Par 

Orange 70 

Btitter     .    .    ,    .    32  + 16    =  47 

Boil 60 

Sugar 7  +  14    =  21 

Potato      .........  87 

Bread  ,    .    ,    . 67 

Fish^iake     .*,*.*.,  8B 

Potato 150 

Bread  pudding 160 

Cream 60 

PoUta 155 

Consomm^  ........  150 

Bread ,    .    ,  32 

String  beana 70 

Cranberry  sauce .103 

Fish 70 

Coffee     ..,.-....  100 

Total  nitrogen  in  food 
Total  nitrogen  in  urine 


Fuel  value  of  ibe  food    ....    lOUcaloHea. 


X 

0,20 

— 

0.140  granu. 

X 

015 

= 

0.071 

X 

1.72 

= 

1.015 

X 

0,00 

= 

0.000 

X 

0.40 

= 

0.3ig 

X 

1.71 

= 

M46 

X 

ijm 

= 

1.074 

X 

OM 

= 

0,460 

X 

0.99 

^ 

1.486 

X 

0.44 

= 

0.220 

y 

o.a4 

= 

0.627 

X 

0.59 

= 

0.886 

X 

L97 

= 

0.680           J 

X 

0.36 

:= 

0.SG3          1 

X 

0.03 

= 

0.081          1 

X 

3.18 

= 

2^tafi       1 

X 

0.0ft 

= 

o^jeo       ■ 

lOJSeo  grania. 
8.450 

. 

. 
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DONAHUE. 
Saturday,  May  21, 1904. 


Breakfast.  —  Banana  106  grama,  boiled  Indian-meal  160  grama,  fugar  21  grama, 

cream  60  grams,  bread  69  grams,  butter  16  grams. 
Lmich.  —  Bread  66  grams,  batter  13  grams,  lamb  chop  37  grams,  potato  croquette 

106  grams,  tomato  216  grama,  sugar  14  grams,  water  ice  148  grams. 
Dinner.  — Bean  soup  100  grams,  fried  egg  22  grams,  bacon  10  grams,  lettuce 

salad  68  grams,  fried  potato  100  grams,  coffee  100  grama,  cream  60  grams, 

sugar  21  grams,  stewed  prunes  247  grams. 


Food.  OramB.  Per  cent  Nitrogen.     Total  Nitrogeii. 

Bread 69  X        1.66       =  0.074  grama. 

Butter     ....       16  +  13=  29  X  0.16       =  0.044 

Banana 106  X  0.23       =  0.244 

Boiled  Indian-meal 160  X        0.17        =  0.266 

Sugar  ...      21  + 14  +  21  =  66  X        0.00       =  0.000 

Cream 60  +  60=  100  X        0.48       =  0.480 

Bread 66  X        1.82       =  1.001 

Potato  croquette 106  X        0.71       =  0.746 

Lamb  chop 37  X        4.63       =  1.718 

Tomato 216  X        0.17        =  01867 

Water  ice 143  X        0.012     =  0.017 

Prunes 247  X        0.16       =  0.805 

Bean  soup 100  X        1.21        =  1.210 

Fried  potato 100  X        0.60       =  0.600 

Egg ;    ....  22  X        2.27       =  0.499 

Bacon 10  X        8.06       =  0.806 

Salad 63  X        051        =  0.132 

CJoffee 100  X        0.06       =  0.060 

Total  nitrogen  in  food 8.992  grama. 

Total  nitrogen  in  urine 8.640 

Fuel  Talue  of  the  food    ....  2294  cabriea. 


Brealcfuit.  —  Onitig(?60  i^ramft,  oatmeal  207  ^remi,  roll  43  grsma,  butter  14  gnunf^ 
CoGTee  150  grams*  cream  150  grattiB*  sugar  35  grami^ 

Ltmch.  —  Potato  160  grams,  boiled  onions  145  grami>  tdacaroni  130  gmtni,  frted 
rice  138  gramt,  ajrup  48  grams*  ioe  cream  IBO  gramt,  cake  26  ^ra^mn. 

Dinner -«  Celery  soup  150  i^rams,  spmaeh  100  graratt,  mashed  potato  100  graiDB, 
bread  19  grams,  coffee  100  gmms,  cream  60  gramsj  sugar  7  graxnit,  straw- 
berry shortrcake  W^  grams. 


Orange     .........      60 

Oatmea]    .........  207 

Sngar 35  +    7  ^      42 

Croam.    ...         150  +  60  =  200 
HoU     .........      46 

Coffee 150  +  100  =  260 

Butter 14 

Potato .150 

Onioni     .........  146 

Micatoni. 130 

Fried  riee      ........  138 

SjTup 48 

Ice  cream      ........  160 

C^« 26 

Bread 1ft 

Celery  soup 160 

Spinach    ,    *    »    » 100 

Shorttake 169 

Matbed  potato 100 

Total  nitrogen  in  food  , 
Total  nitrogen  in  urine 


Per  MDt  ITitTflgwi. 

X         0.20  =; 

0.4S  - 

0.00  = 
0.45 
1.67 
0.06 

0.16  - 
0,30 
0.25 

0.46  - 

0.75  =^ 

0024  = 

0.53  = 

1.20  = 

1.57  = 

0.33  ^ 

0.55  ^ 

050  ^ 

0.37  = 


0.120 
0.890 
0.000 
0.900 
0.768 
0.160 
0.021 
0.460 
0363 
0.698 

i.oaa 

0.012 
0.848 
0  812  i 
0.298 
0495 
0.560 
0.&46 
0  370 


«  026  gntina, 
S.63D 


Fuel  Tftlue  of  the  food   ....    2781  caloHei. 
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DONAHUE. 


Monday^  May  23, 190^. 


Breakfast — Banana  201  grams,  cream  100  grams,  sugar  28  grams,  griddle  cakes 

108  grams,  syrup  48  grams. 
Lunch.  — Consommd  160  grams,  rice  croquette  140  grams,  sjrrup  48  grams,  fried 

potato  100  grams,  bread  86  grams,  butter  15  grams,  apple  sauce  90  grams, 

coffee  75  grams,  sugar  7  grams. 
Dinner.  —  Vegetable  soup  100  grams,  potato  croquette  50  grams,  string  beans 

120  grams,  macaroni  104  grams,  bacon  20  grams,  bread  26  grams,  water 

ice  184  grams. 

Food.  Onuns.  Per  cent  Nitrogen.    Tbtel  Nitrogen. 

Griddle  cakes 108  X  0.91  =  0.987  grams. 

Banana 201  X  0.23  =  0.462 

Cream 100  X  0.46  =  0.450 

Sugar 28  +    7  =  85  X  0.00  =  0.000 

Syrup 48  +  48  =  96  X  0.024  =  0.023 

Consomm^ 150  X  0.65  =  0.975    . 

Rice  croquette 140  X  0.61  =  0.864 

Butter 15  X  0.15  =  0.028 

Bread 36  X  175  =  0.680 

Applesauce 90  X  0.020  =  a018 

Fried  potato 100  X  0.60  =  0.600 

Coffee 75  X  0.06  =  0.045 

Vegetable  soup 100  X  0.70  =  0.700 

Bread 26  X  175  =  0.455 

Macaroni 104  X  0.87  =  0.905 

String  beans 120  X  0.22  =  0.264 

Waterloo 184  X  0.006  =  0.011 

Bacon      .........  20  X  8.28  =  0.666 

Pototo  croquette 60  X  0.77  =  0.885    . 

Total  nitrogen  in  food 8.893  gramt. 

Total  nitrogen  in  urine 7.690 


Fuel  value  of  the  food    ....    2819  calories. 


Food.  OnmA. 

Bic« .186 

Syrup      . 72 

Coffee      .    .    .    ,  100  +  100  =    200 

Stigar 21  +    H  ^      36 

Orange 80 

Creim  ,    .    .    50  +  60  +    50  =     150 

Brvftd U 

Butter      ...,..*,.      19 

Celery  loup 125 

OtuQU      .    .         127 

Fmnea .189 

FoUto      . 160 

Tomito  AAUds  ,....,.       60 
Tomato  loup    .    .     <    ^    .    .    .     Iil6 

Bread *    .    .    .    .      20*5 

Fried  pouto     . 100 

Spmach .    180 

Creftm  pie 156 

Ginger  ale    ........    250 

ToUl  nitrogeu  in  food 
ToUl  mtrogen  in  urme 
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NITROGEN  BALANCE  — AmmAwc. 


18 

mtrofwi 
TakMiin 

8.119  grams. 

Output 
mtrogen  in  Urine.           Wdght  of  Fbom*  (dry). 

SJ^gmmt,              .  .  . 

10 

0.482 

6.64 

16  grams. 

20 

10.660 

&46 

.  .  . 

21 

8.002 

8.64 

.  .  . 

22 

0.025 

8.68 

.  .  . 

28 

8.303 

7.60 

80 

24 

7.284 

7.34 

24 

128  grams  contain 
6.40%  N. 

61.866 

68.04 

+ 

&102  grams  nitrogen. 

61.866  grams  nitrogen. 


61.232  grams  nitrogen. 


Nitrogen  balance  for  seven  days      =      +0.628  grams. 
Nitrogen  balance  per  day  =      +0.060  grams. 


AT«rafe  Intak*. 

Calories  per  day 2460. 

Nitrogen  per  day 8.88  grams. 


«  The  faeces  of  the  period  were  separated  as  customary  by  the  ingestion  of 
lampblack. 
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Examination  of  these  data  shows  that  the  total  amount^ 
Bitrogen  ingested  for  the  seven  days  was  61.855  gramai  while 
there  were  eliminated  in  the  urine  53*04  giams  and  throtigl 
the  fsBces  8,X92  grams  of  nitrogen,  thus  showing  a  plus  bal- 
ance for  the  period  of  0.623  gniia  of  nitrogen.  In  other  words 
with  an  average  daily  intake  of  8,83  grama  of  nitrogen  an<i 
with  an  average  fuel  value  of  the  food  amounting  to  onlj 
2450  calories  per  day,  the  body  was  not  only  kept  from  lofl& 
but  was  able  to  store  up  a  little  nitrogen  for  future  needs 
Surely,  one  could  not  ask  for  any  better  demonstration  o! 
physiological  ecoaomy  in  nutrition  than  these  data^  for  thif 
seven  days'  period,  affonL 

Further,  it  should  be  mentioned^  as  confirmatory  of  the  vie? 
that  thiii  subject  had  long  been  in  a  condition  of  nitnigenoui 
equilibrium  on  about  this  quantity  of  food,  that  tlie  averagi 
daily  excretion  of  metabolized  nitrogen  during  this  seven  days 
period  was  7.5T  grams,  while  the  average  daily  exci^tion  fron 
April  13  to  June  15  was  7,39  grams  of  nitrogen,  Fintdlj%  at 
tention  may  he  called  to  the  fact  that  the  ingestion  of  8.8^ 
grams  of  nitrogen  coiTesponds  to  55.18  grams  of  proteid  food 
while  an  excretion  of  7.57  grams  of  nitmgen  means  the  metab 
olism  of  47.3  grams  of  proteid  matter,  A  saving  of  men 
than  fifty  per  cent  in  proteid  food  and  proteid  metaboljBm 
with  maintenance  of  body  and  nitrogen  equilibrium  with  iti 
possible  physiological  gains  is  not  to  be  ignored. 

With  Jacobus,  a  similar  trial  for  nitrogen  balance  gave  tlij 

following  results : 
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JACOBUS. 


Wednesday,  May  18, 1904. 


Breakfast  —  Banana  78  grams,  fried  rice  100  grams,  syrup  68  grams,  bread  48 

grams,  butter  15  grams,  coffee  160  grams,  cream  118  grams,  sugar  86 

grams. 
Lunch.  —  Tomato  soup  106  grams,  sweet  potato  61.6  grams,  farina  croquette  91 

grams,  syrup  49  grams,  bread  36  grams,  butter  23  grams,  coffee  160  grams, 

cream  46  grams,  sugar  21  grams. 
Dinner.  —  Consomme  166  grams,  Hamburg  steak  67  grams,  spinach  30  grams, 

potato  160  grams,  bread  27  grams,  butter  8  grams,  pie  110  grams,  cream 

61  grams,  sugar  10  grams. 


Food.                                                 Grams.  Ftor  cent  Nitrogen.    Total  Nitrogen. 

Butter     ...    16  +  284-8=      46  X  0.16       =  0.069  grams. 

Banana 73  X  0.23       =  0.168 

Fried  rice 100  X  0.76       =  0.760 

Bread 48  X  1.66        =  0.797 

Cream      ..    118  4-46  +  61=    226  X  0.46        =  1.086 

Sugar  ...      36  +  21  +  10  =      66  X  0.00        =  0.000 

Coffee     ....    160+160=    300  X  0.06        =  0.180 

Syrup    ....      68+   49=    107  X  0.024      =  0.026 

Tomato  soup 106  X  0.41        =  0.481 

Bread 36  X  1.60        =  0.660 

Farina  croquette 91  X  1.09        =  0.991 

Sweet  pouto 61.6  X  0.32        =  0.197 

Consomm^ 166  X  0.88        =  0.689 

Pouto 160  X  0.88        =  0.670 

Hamburg  steak 67  X  8.64       =  2.489 

Bread 27  X  1.80       =  0.486 

Spinach 30  X  0.63       =  0.169 

Pie 110  X  0.43       =  0.478 

Total  nitrogen  in  food 9.920  grams. 

Total  nitrogen  in  urine 6.760 

Fuel  value  of  the  food    ....  2846  caloriet. 
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Bfcakfost.  —  Banana  105  grams^  bak«d  potato  79  $cnmi^  bread  40  ^r&ms,  butler 

10  grama,  coffee  226  gramB,  t^reatn  86  grarQi,  sugar  24  gruma. 

Luncb.  —  Otnektt©  (plain)  60  gmtiiB,  fried  hominy  t38  gramn,  »yrup  48  graou. 

potato  100  grnma,  boiled  oDion  31  grams,  bread  45  grami,  botier  145     _ 
grams,  apple  pudding  117  grams,  sugar  10  grams,  cream  40  grmam.  ■ 

Dinner.  —  Soup  100  grams,  bacon  Si  grams,  baked  macaroni  53  graais,  fried    ^ 
ivreet  potato  65  grama,  bolted  Itidian-meal  50  gracoj^  bread    35  gram^, 
butt«r  15  frami,  coffee  i55  gframij  cream  %  grams,  sugar  31  grami, 
chocolate  40  grami. 


Sftdd.                                             OnuDA^  Far  c«dI  Hitrogm.     To^mJ  Xltra^n. 

Banana  ,     , 105  X  0.23  =  0^42  gramt 

Bread 40  X  1.54  =:  0.616 

Cream     .    .    ,  85  +  40 +  «J=    221  X  0,47  =  1,038 

Coffee      ....    225  +  155  =    380  X  0  06  -  0.228 

Sugar .    ,     .    ,  10  +  24  +  31  =      66  X  0,00  -  0.000 

PoUlo ,          ,     .      79  X  0.49  =  0387 

Butter     .    .     15  +  116+15^      44,5  X  046  =  0067 

Bread 46  X  1.00  =  0720 

Onion 81  X  0.27  =  0.219 

Fried  hominj (^  X  0.67  =  0.466 

Eggs  (omelette)   ......      60  X  158  =  0.W8 

Potato 100  X  049  -  0.490 

Sjmp .48  X  0.024  =  0.O12 

Apple  pudding 117  X  0.28  =  0.83S 

Soup 100  X  0.63  =  0.630 

Bread      . .35  X  174  -  0.t«J9 

Fried  sweet  potato 56  X  0.38  =  0.209 

Bacon .    .     ,      81  X  3,00  =  0.930 

Baked  macaroni 53  X  0,93  =  0408 

Boiled  Indian-meal   .....      50  X  0.20  =  0.100 

Chocolate 40  X  0.73  =  0.292 

Total  nitrogen  in  food  , 8.914  g^ranii. 

Total  nitrogen  In  urine  ........  6^70 


I 


Fuel  Talue  of  the  food    t    ,    ,    ,    2831  caloriei. 
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JACOBUS. 
Friday,  May  W,  190^. 

Breftkfast  —  Orange  70  grams,  fried  hominy  57  grams,  sTmp  48  grams,  baked 

potato  118  grams,  bread  34  grams,  butter  16  grams,  coffee  75  grams, 

cream  38  grams,  sugar  10  grams. 
Lunch.  —  Fish-cake  88  grams,  fried  hominy  61  grams,  syrup  82  grams,  potato 

100  grams,  bread  45  grams,  butter  22.5  grams,  coffee  75  grams,  cream  35 

grams,  sugar  10  grams,  bread  pudding  81  grams. 
Dinner.  —  Consomm^  75  grams,  boiled  fish  99  grams,  potato  132  grams,  rice 

croquette  83  grams,  syrup  50  grams,  bread  49  grams,  butter  19  grams, 

coffee  150  grams,  cream  48  grams,  sugar  20  grams. 
Evening.  —  Beer  375  grams. 

Food.  Onauk  Pot  cent  Nitrogeii.  Total  Kitrogtn. 

Butter     .    .    16  +  22.5  +  19=  57.5  X  0.15  =  0.086  grams. 

Orange 70  X  0^  =  0.140 

Coffee ...     76  +  76  +  160  =  800  X  0.06  =  0.180 

Cream     ..     33  +  35+   48=  116  X  0.44  =  0.510 

Sugar ...     10  +  10  +   20  =  40  X  0.00  =  0.000 

Potato 118  X  0.40  =  0.452 

Fried  hominy 57  X  0.74  =  0.422 

Bread 84  X  1.72  =  0.585 

Syrup      ..     48  +  32+    50=  130  X  0.024  =  0.031 

PoUto 100  X  0.30  =  0.800 

Bread 45  X  1.71  =  0.770 

Fried  hominy 61  X  0.57  =  0.348 

FishKJake 88  X  1.22  =  1.074 

Bread  pudding 81  X  0.99  =  0.802 

Bread 49  X  1.97  =  0.965 

FUh 99  X  8.18  =  3.148 

Potato 132  X  0.34  =  0.449 

Rice  croquette 88  X  1.06  =  0.880 

Beer 375  X  0.069  =  0.259 

Consomme 75  X  0.50  =  0.448 

Total  nitrogen  in  food 11.844  grams. 

ToUl  nitrogen  in  urine 7.290 

Fuel  yalue  of  the  food    ....    2914  caloriei, 


Bre&kfuL  —  B  ft  nan  a  72  grama,  roll  48  gramt,  batter  7  grrams,  traikd  Indiiit- 

m«£LL  100  granai,  cream  90  gramK,  sugar  17  grams. 
Lancli.  -^  L4imb  cbop  49  grams,  potato  05  grains,  tomato  91  grarxtfl,  beaiu  4& 

grams,  bread  49  grams,  butter  18,&  grams,  co^ee  150  gramSp  aiig&r  28 

grams,  water  ice  153  grami. 
Dinner.  —Soup  75  grams,  bacoti  12  grams,  fried  egg  GO  grama,  potato  100  gnm§, 

br£>ad  40  grams,  butter  9  grams,  pruii(;i  175  grams,  coffee  75  grama. 


Butler     .    .    -  7  +  13.5  +  li  -  29X 

Banana    ,.....,..  72 

Boiled  Indian-meal  .....  lOO 

Cream     .....  90  +  46^=  135 

Sagar.     .....  17+28=  45 

Roll .  48 

Bread.    .........  ie 

Lamb  chop ........  49 

Potato     .........  OS 

Coffee.     ....    150  +  75^  226 

Tomato 91 

Water  Ice    ........  163 

Bread. 40 

Soup   ......,,..  75 

Frcmes     . 175 

Potato 100 

E|W     ^    ^    ^    .    ^ fiO 

Bacoti.    .*..,.,..  12 

Total  nitrogen  in  food 
Total  nitrogen  in  urine 

Fuel  yalue  of  tbe  food    .    . 


FttT  HDt  Rltraven. 

TotkL  XntrogK.  ■ 

X 
X 

0.15 
0.23 



0.044  gramj. 
0.167 

X 

0,17 

= 

0.170 

X 

0.43 

= 

0.681            J 

X 

0.00 

= 

0.0OO 

X 

1.66 

= 

0.792 

X 

1.82 

= 

0J92 

X 

4.63 

1^ 

2.269 

X 

0.71 

= 

0.676 

X 

aoo 

= 

0.1S6 

X 

0.17 

= 

0.1&G 

X 

0.012 

= 

0.018 

X 

1.62 

= 

0.64® 

X 

1.21 

:;;; 

0.908 

X 

o.ie 

= 

0.280 

X 

0.60 

= 

0.600 

X 

2.27 

= 

1.136 

X 

3.05 

^ 

ami 

■    9  835grwiii 
-    7,070 

H, 

.    .    . 

'  - 

2157  caloriea. 

U 
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JACOBUS. 
Sundatfj  Matf  SS,  1904. 


Breakfast  —  Orange  44  grams,  oatmeal  ISO  grams,  roll  62  grams,  coffee  160 

grams,  cream  120  grams,  sugar  30  grams. 
Lunch.  —  Fried  rice  72  grams,  syrup  48  grams,  boiled  onions  70  grams,  potato 

100  grams,  bread  88  grams,  butter  14.6  grams,  coffee  160  grams,  cream 

46  grams,  sugar  20  grams,  ice  cream  147  grams. 
Dinner.  —  Soup  100  grams,  chicken  76  grams,  fried  potato  60  grams,  spinach  16 

grams,  bread  48  grams,  butter  12  grams,  coflee  76  grams,  cream  60  grams, 

sugar  14  grams,  strawberry  short-cake  201  grams. 


Food.                                                  Orama.  Pw  cent  Nitrogen.    Total  Kitrogen. 

Orange 44  X        0.20       =  0.088 

Oatmeal 130  X        0.43       =  0.660 

Roll 62  X        1.67        =  0.868 

Cream     .    .     46  + 120  +  60  =    216  X        0.46       =  0.968 

Sugar.    ..     30+   20+14=      64  X        0.00       =  0.000 

Coffee     ..    150+160  +  76=    376  X        0.06       =  0.226 

Bread 83  X        167        =  0.618 

Butter     ....    14.6+12=      26.6  X        0.16       =  0.040 

Onions 70  X        0.26       =  0.176 

PoUto 100  X        0.30       =  0.800 

Icecream 147  X       0.68       =  0.779 

Fried  rice 72  X        0.76       =  0.640 

Syrup 48  X        0.024      =  0.012 

Bread 48  X        191       =  0.917 

Soup 100  X        0.30       =  0.800 

Chicken 76  X        8.02       =  2.266 

Fried  potato 60  X        0.37       =  0.186 

Spinach 16  X        0.66       =  0.063 

Strawberry  short-cake ....    210  X        0.60       =  1.006 

Total  nitrogen  in  food 9.827  grama. 

Total  nitrogen  in  urine 7.620 

Fuel  Talne  of  the  food    ....  2886calorief. 
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JACOBUS. 
Monday,  May  SS,  1904. 


Breakfast.  ~  Bananft  70  gr^ma,  roll  64  grams,  butter  9  grama,  coffee  76  gram»> 

cream  86  gnuns,  augar  10  gratna. 
Lunch.  —  Boiled  egga  73  grams ,  fried  potato  75  gr&mig  br^ftd  66  grvmt,  butter 

11.5  grama,  &pp]e  sauce  90  grama,  coffee  76  grama,  cream  36  grams,  sugar 

21  grama. 
Dinner.  —  Bacon  S5  grams,  potato  croquette  47  grams,  bread  Z9  gr&ma,  buiter 

9.5  grams*  chocolate  45  grams,  coffee  100  grama*  cream  50  grftm«^  sugar 

15  grams,  water  ice  151  grama. 


Food.  Gnutu. 

EiQana.    . 70 

Butter   .    .  &  +  1L6  +  9.5    =  30 

Cream   .    .    85  +  35  +  50    =  170 
Sugar    .    .     10  +  21  +  15    =r      46 

Roll .    .    .  64 

Coffee    .    .72  +  76+100    =  250 

Fried  potato 76 

Bread 58 

Eggs 78 

Apple  aauce  .......  90 

Potato  croquette     .    ,    .    I    .      47 

Bacon ,      36 

Bread 39 

Chocolate 45 

Wat^r  ice  . 151 

Total  uitrogen  in  food  . 
Total  nitTogea  in  urtne 


iVr  not  NltrafBEL 


0^3 
0.16 
0.45 
0.00 
1,68 
0.06 
0.60 
1.64 
2.07 
0.02 
0.77 
a28 
1.75 
a7S 
0.006 


Totvl  HttTDgMl. 

0.161  gruma. 

0.045 

0.765 

0.00O 

L043 

0.150 

0.460 

0.961 

1.511 

0.018 

0M2 

1J48 

0.683 

0.^9 

0.000 


7.035 
6.4S0 


Fuel  talue  of  the  food    ,    *    .    .    2041  calorie*. 


h 
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JACOBUS. 


Tuesday,  May  ^4, 1904,. 


Breakfast.  —  Orsnge  80  grams,  boiled  rice  106  grams,  roll  65  grams,  butter  9 

grams,  cofifee  100  grams,  cream  60  grams,  sugar  30  grams. 
Lunch.  —  Soup  100  grams,  fried  potato  80  grams,  boiled  onions  180  grams,  bread 

44.5  grams,  butter  12.5  grams,  stewed  prunes  108  grams,  coffee  100  grams, 

cream  60  grams,  sugar  21  grams. 
Dinner.  —  Hamburg  steak  84  grams,  mashed  potato  136  grams,  bread  14  grams, 

butter  3  grams,  cream  pie  163  grams. 


Food.  OnunB.  Per  cent  Nitrogen.    Total  Nitrogen. 

Rice 106  X  0.36        =  0.378  grams. 

Coffee  ...     100  +  100    =  200  X  0.06        =  0.120 

Orange 80  X  0.20       =  0.160 

Roll 66  X        1.64        =  0.902 

Butter.    .     9+12.6  +  8    =      24.6  X  0.16       =  0.087 

Sugar  ....    80  +  21    =      61  X        0.00       =  0.000 

Cream.    ...    60  +  60    =  100  X  0.46       =  0.460 

Bread 44.6  X        166       =  0.739 

Prunes 108  X        0.17        =  0.184 

Soup  (celery) 100  X        0.48       =  0.480 

Onions 130  X  0.30       =  0.390 

Potato  (fried) 80  X        0.26        =  0.200 

Potato  (mashed) 136  X        0.46       =  0.621 

Hamburg  steak 84  X        3.96       =  8.326 

Bread 14  X        1.82        =  0.266 

Cream  pie 163  X        0.93       =  1.423 

Total  nitrogen  in  food 9.666  grams. 

Total  nitrogen  in  urine 7.640 

Fuel  value  of  the  food    ....  2174  calories. 
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NITROGEN  BALANCE.  — JocoiKi. 


Output.                                          m 

mtrow^n  in  Urine.    Weight  of  rncw  (dry).               ■ 

M*j  IS 

0.020  grams. 

6.75 

jraras. 

5.0  gr«iDt. 

19 

B.mi 

6.27 

10,0 

20 

11.844 

7.29 

mjd 

21 

9.S35 

7.07 

2&S 

22 

aB27 

7.62 

aat 

23 

7.625 

6.48 

IBM 

24 

9,866 

7.64 

mo 

144^  gr&ma  contAUi 
6.58  %  N, 

07.680 

raiDA  I 

49.12 

+ 

a528  grama  nitrog^o. 

67.630  g] 

lUrogen. 

58.648  gr»m«  nitrogea. 

Kitrogen  balance  for 

ssTen 

daya 

= 

+  8.982  gratnt.                 H 

Nitrogen  balance  pel 

■d«y 

= 

+1,283  gnma.                 1 

AY«f««B  Int^lEflL 

J 

Calories 
Nitfogen 

per  day  . 
I  pet  day 

'     ■ 

•    ■    • 

■    • 

2542.                                ■ 

Q.661  gmma.                      1 

k 


During  this  balance  period  of  seven  days,  67*630  grams  of 
nitrogen  were  taken  in  with  the  food,  while  49<12  gmnis  of 
nitrogen  were  excreted  through  the  urine  and  9,528  grams  were 
passed  out  through  the  f  Beces.  This  means  a  large  plus  balance 
of  8.98  grams  of  nitrogen  for  the  entire  period,  showing  that 
the  body  was  being  supplied  with  considerably  more  proteid 
than  was  necessary  for  the  establishment  of  nitrogen  equilib- 
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num.  The  average  daily  intake  of  nitrogen  was  9.661  grams, 
whereas  this  might  have  been  reduced  to  8.4  grams  per  day 
with  perfect  assurance  of  nitrogen  equilibrium  being  main- 
tained. Further,  it  is  to  be  noticed  that  the  average  daily 
intake  of  food  for  this  period  had  a  fuel  value  of  only  2542 
calories.  The  average  daily  excretion  of  metabolized  nitro- 
gen during  the  balance  period  was  only  7.01  grams,  while  the 
average  daily  excretion  for  the  last  two  months  of  the  experi- 
ment amounted  to  7.43  grams. 

With  Schenker  the  following  results  were  obtained : 


SCHENKER. 


Wednesday^  May  18^  190^, 

Breakfast.  —  None. 

Lunch.  —  Bread  53  grams,  butter  22  grams,  stewed  potato  148  grams,  string 

beans  110  grams. 
Dinner.  •—  Consomme  200  grams,  bread  84  grams,  butter  35  grams,  Hamburg 

steak  110  grams,  boiled  potato  200  grams,  spinach  100  grams,  apple  pie 

138  grams. 


Food.  Orama.  Per  cent  Nitrogen.  Total  Nitrogen. 

Bread 53        X        1.60        =  0.848  grams. 

Stewed  poUto 148        X        0.32        =  0.474 

Butter  ....    22  +  85    =      57        X        0.15       =  0.086 

String  beans 110        X        0.34        =  0.874 

Consomme 200        X        0.38        =  0.760 

Bread 84        X        1.80       =  1.512 

Hamburg  steak 110        X        8.64        =  4.382 

Potato 200        X        0.88        =  0.760 

Spinach 100        X        0.53        =  0.680 

Apple  pie 138        X        0.43       =  0.593 

Total  nitrogen  in  food 10.269  grams. 

Total  nitrogen  in  urine 8.770 

Fuel  yalue  of  the  food    ....    2006  calories. 
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SCHENKER. 


Thursday,  May  19, 1904. 


Breakfast  —  None. 

Luoch.  —  Bread  82  grams,  butter  82  grains,  potato  282  grams,  omelette  (K>  grams, 

apple-tapioca  180  grams. 
Dinner. — Tomato  sonp  200  grams,  bread  57  grams,  bntter  16  gramay  macaroni 

107  grams,  fried  sweet  potato  100  grams,  bacon  28  grams. 

Food.  Oranu.  Per  cent  Kitrogui.  Total  Kitroven. 

Bread 82        X        1.60       =  1.312  grams. 

Butter     ...         32+16    =      47        X        0.16       =  0.071 

Potato 232        X        0.49       =  1.137 

Omelette 60        X        168       =  0.948 

Apple-tapioca 180        X        0.28       =  0.604 

Bread 67        X        1.74       =  0.9»2 

Tomato  soup 200        X        0.63       =  1.060 

Macaroni 107        X        0.93       =  0.906 

Bacon 28        X        3.00        =  0.840 

Fried  sweet  poUto 100        X        0.38        =  0.880 

Total  nitrogen  in  food 8.289  grama. 

Total  nitrogen  in  urine 8.730 


Fuel  value  of  tlie  food    ....     1900  calories. 
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8CHENKER. 


Friday,  May  Wj  1904. 


Breakfast.  —  Orange  70  grams,  baked  potato  142  grams,  roll  84  grams,  batter 

32.6  grams,  coffee  150  grams,  cream  60  grams,  sugar  21  grams. 
Lunch.  —  Fish-ball  86  grams,  potato  176  grams,  lima  beans  60  grams,  bread 

67  grams,  butter  17  grams,  bread  pudding  336  grams. 
Dinner.  —  Consomm^  160  grams,  halibut  110  grams,  potato  186  grams,  string 

beans  50  grams,  bread  72  grams,  butter  18  grams,  cranberry  sauce  163 

grams,  sugar  19  grams. 


Food.  OnunB.  Pw  cent  Nith)g«i.  Total  Nitrogen. 

Orange 70  X  0.20  =  0.140  grams. 

Butter      .    .    32.6+17  +  18=  67.6  X  0.16  =  0.101 

RoU 84  X  1.72  =  1.446 

Coffee 160  X  0.06  =  0.090 

Cream 60  X  0.44  =  0.220 

Sugar 21  + 19  =  40  X  0.00  =  0.000 

Potato 142  X  0.40  =  0.668 

Potato 176  X  0.30  =  0.626 

Fish-ball 86  X  1.22  =  1.037 

Bread 67  X  1.71  =  0.975 

Bread  pudding 336  X  0.99  =  8.826 

Lima  ben ns 60  X  0.76  =  0.466 

Bread 72  X  197  =  1.418 

Poteto 186  X  0.34  =  0.632 

Fish  (halibut)       110  X  8.18  =  3.498 

String  beans 50  X  0.86  =  0.180 

Cranberry  sauce 163  X  0.08  =  0.049 

Consomme 150  X  0.59  =  0.886 

Total  nitrogen  in  food 16.646  grams. 

Total  nitrogen  in  urine 12.480 


Fuel  value  of  the  food    ....    2798  calories. 


rood. 

Boiled  Indian-Tncal  .     .    .    .    ,  155 

B&nnna ,    .  164 

CreAm     ....     .80  +  60=  130 

B^ked  potato ,  140.5 

Sugar *  7 

Butter     .    ,    .    ,      16  +  10  =  34 

Lamh  chop      ..,..,.  26 

Tomato  , 148 

Potato  croquette 147 

Bmd a6 

Fried  Indinn  meal    ,    .    .    .    .  47  J 

Syrup      *...,....  48 

Water  ice 102 

Bread ,    .    .  25 

OraQge  ^alad 67 

gtewed  prunes 208 

Fried  poUto    , 150 

Bacon     ....«,.. 

Bean  »oup   ....         .    .    *  150 

Total  nitrogen  in  food 

Tot^  nitrogen  in  urine 
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8CHENKER. 


Sunday ,  May  SSy  1904. 


Breakfast.  —  Orange  126  grams,  baked  potato  169  grams,  roll  48  grams,  batter 

15  grams. 
Lunch. — Bread  63  grams,  butter  16.6  grams,  macaroni  166  grams,  potato  160 

grams,  fried  rice  114  grams,  syrup  48  grams,  ice  cream  148  grams,  cake 

45  grams. 
Dinner.  —  Celery  soup  150  grams,  fried  potato  50  grams,  spinach  40  grams, 

mashed  potato  50  grams,  chicken  85  grams,  strawberry  short<»ke  218 

grams. 


Food.  GnuoB.  Per  cent  Nitrogen.  Total  Nitrogen. 

Orange 126  X  0.20  =  0.252  grams. 

Roll 43  X  1.67  =  0.718 

Butter     ....    16  +  16.5=  30.5  X  0.16  =  0.046 

Potato 169  X  0.40  =  0.676 

Bread 53  X  1.67  =  0.832 

Macaroni     .    .         165  X  0.46  =  0.769 

Potato 150  X  0.80  =  0.460 

Cake 45  X  1.20  =  0.640 

Icecream 148  X  0.63  =  0.784 

Fried  rice 114  X  0.76  =  0.866 

Syrup 48  X  0.024  =  0.012 

Fried  potato 50  X  0.67  =  0.285 

Spinach 40  X  0.66  =  0.220 

Chicken       85  X  8.02  =  2.667 

Strawberry  8hortK»ke      ...  218  X  0.60  =  1.066 

Celery  soup 150  X  0.83  =  0.405 

Mashed  pouto 50  X  0.87  =  0.186 

Total  nitrogen  in  food 10.741  grams. 

Total  nitrogen  in  urine 9.980 


Fuel  value  of  the  food    ....    2788  calories. 


fire^kfut  ^  Bananft  226  grams,  griddle 

roll  62  gram*,  butter  9.6  gmm». 
Lunch.  — Co naom roc  100  gramfl,  ftcrambled  eggt  82  gframi,  fried  potato  IM 

gr&infl,  rice  croquette  160  grams,  sjrap  72  grami,  brejid  24  gimiss,  battR- 

15  grami,  apple  sauce  125  grams. 
Dinner.  —  Vegetable  »onp  100  grams,  bread  61  grams,  batter  17  grains,  bttooft 

69  ^rams,  potato  eroq^aette  80  grata b^  ntacaroni  100  grama^  water  ive  IBi 

gratUB. 


Food.                                                     Onau.  Ftor  nut  MitnifKi,  To4«]  intnAfH 

Banana ,    .     .    226  X  0J3  =  OJSIS  gmmi. 

Griddle  cakes  .......     127  X  0.91  =  1,166 

Butter     .    .     .94  +  15  +  17=      41.5  X  0.16  =  0.062 

Roll m  X  IM  -  imi 

Syrup 96  +  72^    168  X  0.024  -  0.040 

Scrambled  eggs ,82  X  2.07  =  l.fl©7 

Fried  potato 160  X  0  60  =  0.900 

Rice  croquette 150  X  0.61  =  0.916 

Applesauce 125  X  0.020  =  0.026 

Consomme       100  X  0.66  =  0.660 

Bread 24  X  1.64  =  0.^4 

Bread      -..,...,.      51  X  1.76  =  0.803 

Bacon      ,....*...      60  X  3.28  =  l^fiSfi 

Potato  croquette       .     ♦    .     .    .      80  X  0.77  =  0.610 

Macaroni 100  X  0.87  "  0.870 

Water  ice     ......,,    184  X  0.006  =  0.01 1 

Vegetable  loup    ......    lOO  X  0.48  =  0.480 

Total  nitrogen  in  food 12,lfi7  gr 

Total  nitrogen  in  urine  .......  lO.OlO 


Fuel  value  of  tbe  food    .     ,    .    .    3100  calories* 
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SCHENKER. 


Tuesday,  May  ,%  1904. 

Breakfast  —  None. 

Lunch.  —  Cream  of  celery  soup  100  grams,  bread  36  grams,  butter  10  grams, 

farina  croquette  88  grams,  potato  160  grams,  stewed  prunes  176  grams. 
Dinner.  —  Tomato  soup  160  grams,  Hamburg  steak  77  grams,  potato  160  grams, 

spinach  76  grams,  farina  croquette  107  grams,  syrup  48  grams,  bread 

80.6  grams,  butter  7.6  grams,  cream  pie  162  grams. 


Food.  Onnu. 

Bread 36 

Butter 10  4-7.6=      17.6 

Farina  croquette 88 

Potato 160 

Prunes 176 

Cream  of  celery  soup  ....    100 

Tomato  soup 160 

Hamburg  steak 77 

Potato  (fried) 160 

Spinach 76 

Bread 30.6 

Cream  pie 162 

Farina  croquette 107 

Syrup 48 

Total  nitrogen  in  food  . 
Total  nitrogen  in  urine 


Per  cent  Nitrogen. 


X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


1.64 
0.16 
0.74 
0.26 
0.17 
0.48 
0.19 
8.96 
0.46 
0.64 
1.82 
0.98 
0.76 
0.024 


Total  Nitrofen. 

0.674  grams. 

0.026 

0.661 

0.390 

0.299 

0.480 

0.286 

a049 

0.690 

0.405 

0.655 

1.607 

0.818 

0.012 

9.736  grams. 

8.710 


Fuel  value  of  the  food 


.    .    2161  calories. 
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NITROGEN  BALANCE.  — ScAeniter. 


Output.                                      ^H 

May  18 

10.269  grami. 

8.77  graitii. 

a.O  gmas.           V 

19 

8.239 

8.73 

1 

20 

15,545 

12.48 

ms                  ■ 

21 

9.977 

8.70 

4S4                          1 

*^ 

10J4X 

9.98 

99.0                          ■ 

23 

12J67 

lOM 

14.1 

24 

9.T36 

8.71 

11.0                        ■ 

193.4  ifTAins  eotttAijj 
0.^5;  N. 

7€.674 

il,47 

+ 

12.571  fffrnm*  nitroseiL 

76*674  gmm»  nitrogen. 

80.041 

gr^mi  Dltn>g«>iu 

Nltrogtn  bttlftnee  for 

ie?  en  day# 

= 

-3.387  gmmi. 

Nitrogtn  bnlADcie  per 

dty 

= 

-0.4BI  gram. 

• 

Afenfe  lulakew 

1 

C&1ode« 

perdmy 

,     , 

,    .    .    . 

,    * 

2m.                    ■ 

NUfogen 

perdAV  . 

,     ^ 

•    •    -    . 

»    , 

10.95  gruDt.                 ■ 

la  tills  seven  days*  balance  trial,  there  were  taken  in  with 
the  food  76.674  gmras  of  nitrogen^  with  an  output  of  67.47 
gmms  of  mtrogen  tlin>ugh  the  urine  and  12.571  grams  througli 
the  feeces,  thus  sho^ving  a  minus  balance  of  3.367  grams  of 
nitrogen  for  tJie  seven  da}"S.  The  fuel  value  of  the  food  aver- 
aged 2486  calories  per  day,  while  the  average  daily  excretion 
of  metabolized  nitrogen  amounted  to  9,63  grams.  Schenker  s 
daily  nitrogen  excretion  for  the  last  two  months  of  the  exper- 
iment aveniged  9,82  grams,  tiablr  minus 


PHYSIOLOGICAL  ECONOMY  IN  NUTRITION      401 

balance  of  nitrogen  was  due  to  the  relatively  small  fuel  value 
of  the  food,  which  doubtless  was  not  quite  suflScient  for  the 
body-weight,  and  the  degree  of  bodily  activity  then  prevailing. 

With  G.  W.  Anderson,  a  plus  balance  was  obtained  as 
follows : 

G.  W.  ANDERSON. 

Wednesday  May  18^  190^. 

Breakfast.  —  Banana  103  frame,  cofifee  160  grams,  sugar  42  grams,  cream  126 
grams,  fried  rice  46  grams,  baked  potato  02  grams,  roll  66  grams,  batter 
11  grams. 

Lunch.  —  Soup  160  grams,  farina  croquette  88  grams,  sweet  potato  206  grams, 
string  beans  76  grams,  bread  62  grams,  butter  16.6  grams,  coffee  160  grams, 
sugar  14  grams,  cream  SO  grams. 

Dinner.  —  Consomm^  200  grams,  bread  69  grams,  butter  20  grams,  Hamburg 
steak  109  grams,  mashed  potato  160  grams,  cofifee  200  grams,  cream  30 
grams,  sugar  24  grams,  spinach  100  grams,  apple  pie  160  grams. 

Food.  OnuDB.  P»r  cent  Nitrogen.    Total  Nitrofsn. 

Butter  .    .  11  +  16.6  +  20    =      46.6  X  0.16  =  0.070  grams. 

Sugar    .    .42-1-24    4-14    =      80.0  X  0.00  =  0.000 

Banana 103.0  X  0.28  =  0.237 

Cream.      126 -f- 30    +80    =  186.0  X  0.46  =  0.861 

Fried  rice 45.0  X  0.76  =  0.888 

Roll 66.0  X  1.66  =  1.079 

Potato 92.0  X  0.89  =  0.869 

CofiTee  .   160 -f- 160  +  200    =  600.0  X  0.06  =  0.800 

Bread 62.0  X  1.60  =  0.992 

Soup 160.0  X  0.41  =  0.616 

Farina  croquette 88.0  X  1.09  =  0.969 

Sweet  potato 206.0  X  0.82  =  0.669 

String  beans 75.0  X  0.34  =  0.266 

Bread 69.0  X  1.80  =  1.062 

Soup  (consomme) 200.0  X  0.88  =  0.760 

Hamburg  steak 109.0  X  3.64  =  3.968 

Potato 160.0  X  0.38  =  0.570 

Spinach 100.0  X  0.68  =  0.680 

Apple  pie 160.0  X  0.48  =  0.646 

Total  nitrogen  in  food 14.249  grams. 

Total  nitrogen  in  urine 8.870 

Fuel  Talue  of  the  food    ....    3323  calories. 
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a  W,   ANDERSON. 
Thursday,  May  19,  T904. 


Breakfast.  —  Baji ana  170  grams,  cream  140  gratnB,  augar  28  grams,  c&Sm 
gmms,  Uakecj  potato  127  ^ami,  foUb  47  grams,  butter  15  grums. 

Lant^b,  —  Bread  50  grams ,  butter  16  gramt ,  fried  potato  150  grmm^,  fried  hoi 
100  gmnas.  syrup  48  gnrnis,  coffee  160  grams,  cream  60  gramt,  iugi 
grams.  h 

Dinner.  —  Soup  200  grama,  fded  «iraet  potato  70  gmma,  niacsaront  12SH 
ipiuaeh  105  grams»  bacon  13  gramfl,  butter  15  grami^  coffee  150  gf! 
•ugar  14  grama,  creaui  40  grams. 

Food.                                                Qmm*.  P«r  vent  ]l{t»ffBiL  Tmai  jm^of 

Banana    ,.......,  170  X  0.23  =  0.391  gri 

Creanj      .    .  HO  +  60  r  40    =  230  X  0.46  ^  1,058 

Sngar.     .     .    28  +  14 +  14    =      60  x  0.00  =  0.000 

Bniter      .    .    15  -f-  18  +  16    =      4B  X  O.lfi  =  0,072 

Rolb   ,    .    .    , 47  X  IM  -  0.780 

Potato 127  X  0.3a  -  0.496 

Coffee     .    150  +  160-1-150    =  450  X  0.06  -  0,270 

Breail 60  X  1.60  =  0.800 

Fried  potAto     ,*,....  160  X  0.32  =  0.480 

Symp 48  X  0024  =  0.012 

Hominy ,  100  X  0.67  =  0,670 

Bread. 46  X  L74  =  0.800 

Soup 200  X  0.53  =  1,060 

Fried  Bweet  potato 70  X  0,38  =  0.200 

Macaroni      ........  126  X  0,98  =  1.163 

Spinach 105  X  0.66  ^  0.688 

B«50n 13  X  3.00  =  0.2m 

Total  nitr^jgen  in  food  .,,...*».  0.296  gn 

Total  nitrogen  in  urine      .    .     .    ^    .    .    .  3,360 


Fael  vnlue  of  the  foofl 


\ 
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G.  W.  ANDERSON. 

Friday^  May  gO,  190^. 


Breakfast — Onmge  70  grami,  roll  120  grams,  batter  88  grams,  coffee  160 

grams,  sugar  28  grams,  cream  60  grams. 
Lunch.  —  Bread  48  grams,  batter  19  grams,  fish-cake  81  grams,  potato  200  grams, 

lima  beans  60  grams,  fried  hominy  118  grams,  syrup  96  grams,  coffee  160 

grams,  cream  60  grams,  sugar  14  grams. 
Dinner.  —Consomm^  100  grams,  boiled  halibut  148  grams,  mashed  potato  177 

grams,  string  beans  90  grams,  stewed  cranberry  76  grams,  bread  66 

grams,  butter  16  grams,  coffee  160  grams,  cream  60  grams,  sugar  14 

grams. 


Food.                                                 QnmM.  Por  cent  NitrogMi.  TMal  NltrogMi. 

Butter     ..     88  +  19  +  16    =  68  X  0.16  =  0.102  grams. 

Orange 70  X  0.20  =  0.140 

Rolls 120  X  1.72  =  2.064 

Coffee     .    160+160+160    =  460  X  0.06  =  OjaHO 

Cream     .     60+   60+    60    =  160  X  0.44  =  0.660 

Bread 48  X  1.71  =  0.821 

FishHUike 81  X  1.22  =  0.988 

Pototo 200  X  0.80  =  0.600 

Lima  beans 60  X  0.76  =  0.880 

Fried  hominy 118  X  0.67  =  0.678 

Syrup 96  X  0.024  =  0.028 

Bread 66  X  1.97  =  1.104 

Consomm^ 100  X  0.69  =  0.690 

Halibut 143  X  8.18  =  4.647 

Mashed  potato 177  X  0.84  =  0.602 

Sugar      ..    28+14+14    =  66  X  0.00  =  0.000 

String  beans 90  X  0.36  =  0.824 

Cranberry 76  X  0.08  =  0.028 

Total  nitrogen  in  food 18.911  grams. 

Total  nitrogen  in  urine 9.960 


Fuel  value  of  the  food    ....    8062  calories. 


Breakfut.  —  Banana  1G7  irrame,  roll  61  gtnmv,  butter  15  ^ams,  co^be  150  gramat 

cr«im  150  j^rams,  sugar  28  grams. 
LuQcli.  —  Br  tad  58  g^ams,  butter  17  grains,  lattib  chop  33  grams,  pi>ta.to  cro- 

quett^a  138  grHTtis,  tomato  161  ^ranm,  water  Ice  162  gimms,  cottee  160 

grams,  cremu  50  gram«,  sugar  21  grams. 
Dinner,  —Soup  "6  grams,  bread  69  grams,  butter  22>5  gram*,  bacon  16  granti^ 

Jettuce  salad  M  grams,  fried  potato  100  grams,  stewed  prunes  28$  g^nsBa^ 

coffee  150  grams,  cream  50  grams,  sugar  14  grams. 


TiMd.  OnkMA. 

Banajia 157.0 

Roll  ,..,,.,.,    .  6L0 

Cream    150+50+50       =  250.0 

Butter      15+    17+    22.5    t=z  54.5 

Sugar      28+21+    14       =  63.0 

Coffee    150+160+lGO       =  450.0 

Bread 58.0 

Lamb  chop 33.0 

Potato  croquettes 136.0 

Tomato     .    *    ,    * 161.0 

Water  ice      .,,..,.  162.0 

Bread  .,.-...,.  69.0 

Soup 76.0 

BaeoQ   .........  15.0 

Pruiia*  ...      175  +  108    =  283.0 

Salad 64.0 

Fried  potato  .......  100.0 

Total  nitrogen  in  food 

Total  nUrogeu  in  urin^ 


0.23 

1.66 

0.43 

0,16 

0.00 

0.06 

L82 

4.6S 

0.71 

0.17 

0,012 

1.62 

1.21 

3.05 

0.16 

0.21 

0.00 


Puel  Tatue  of  lUe  food    «...    2826  calodei. 
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G.  W.  ANDERSON. 


Sunday  J  May  2^,  1904. 


Breakfast.  —  Orange  80  grams,  oatmeal  100  grams,  potato  103  grams,  butter  16 

grams,  roll  60  grams,  coffee  160  grams,  cream  126  grams,  sugar  36  grams. 
Lunch.  —  Bread  47  grams,  butter  14.6  grams,  macaroni  116  grams,  potato  160 

grams,  fried  rice  86  grams,  syrup  48  grams,  ice  cream  169  grams,  coffee 

160  grams,  cream  60  grams,  sugar  14  grams. 
Dinner.  —  Soup  100  grams,  bread  40.6  grams,  butter  16  grams,  fried  potato  60 

grams,  mashed  potato  100  grams,  coffee  160  grams,  cream  100  grams, 

sugar  21  grams,  strawberry  short-cake  214  grams. 


Food.  Onms.  Per  cent  Nitrogen.  Total  Nitrogen. 

Orange 80  X  0.20  =  0.160  grams. 

Butter.    .    .    16-1-14.6  +  16=      46.6  X  0.16  =  0.070 

Oatmeal 100  X  0.43  =  0.480 

Sugar.    .86  4-14  +  14  +  7=      70  X  0.00  =  0.000 

Potato 108  X  0.40  =  0.412 

Cream     ..   126  +  60+ 100=  276  X  0.46  =  1.288 

Roll 60  X  1.67  =  0.836 

Coffee      .      160+160  +  160=  460  X  0.06  =  0.270 

Bread 47  X  1.67  =  0.788 

Macaroni 116  X  0.46  =  0.634 

Potato 160  X  0.80  =  0.460 

Fried  rice 86  X  0.76  =  0.638 

Syrup 48  X  0.024  =  0.012 

Icecream 169  X  0.63  =  0.896 

Bread 40.6  X  1.91  =  0.774 

Celery  soup 100  X  0.83  =  0.330 

Fried  potato 60  X  0.67  =  0.285 

Mashed  potato 100  X  0.87  =  0.370 

Strawberry  short-cake  ....  214  X  0.60  =  1.070 

Total  nitrogen  in  food 9.612  grams. 

Total  nitrogen  in  urine 6.600 


Fuel  yalue  of  the  food    ....    8429  calories. 


Breakfast.  — ■BaiiU]a211  grama,  roll  59  grama,  butter  15  grama,  cp£te«  IdO  frafiM, 

cream  150  grama,  augar  28  gr&iaa. 
Luneh,^  Conaomme  100  grama,  bread  6S  grama,  butter  16  graraa,  rice  113  granu, 

ayryp  48  grama,  augar  14  grAuia,  fried  potato  170  gratna,  apple  aauce 

125  grama. 
Diimer. —  Vegetable  aoup  lOO  grams,  bread  TO  grama ^  butter  IQ  grama,  bacon 

42  grams,  potato  croquet  tea  49  grama,  macaroni  1D5  grams,  atHrtg  beaoa 

184  grama,  water  iee  148  grama. 


Food.  Qmu. 

Bunatia  «*...>.,,  211 
Butter      ...  15  +  16  +  10  =      4a 

Cream 150 

Roll     .    .         .......      59 

Sugar 28  +  14  =      42 

Coffee     ,«.......    160 

Broad.    .....,,,.      63 

Conaomme 100 

Apple  aauce  ^  .  .  .  .  ^  ,  125 
Fried  rice     ........    113 

Syrup. 48 

Fried  potato .170 

Bread .        .    , 70 

Vegetable  soup .100 

Miearoni 105 

Bacon  ..,...,..  48 
Potato  croquettea  .....  140 
String  beana     .......     184 

Water  ice 148 

Total  nitrogen  in  food 
Total  nitrogen  in  urine 


Per  omt  Nltrogmi. 

Toti^  Kltragm. 

X 
X 

0/23 
0.15 



0.486  grama. 

o.oea 

X 

045 

= 

0.C76 

X 

1. 63 

= 

0.962 

X 

0.00 

= 

0.000 

X 

0.06 

:^ 

0.O9O 

X 

1.64 

=; 

1.033 

X 

0.65 

=: 

O.fi60 

X 

0.02 

= 

0.026 

X 

0.61 

= 

0.689 

X 

0.024 

= 

0.012 

X 

0.00 

= 

1.020 

X 

1.75 

= 

1.225 

X 

0.70 

= 

0.700 

X 

0.87 

— 

a9i4 

X 

8.28 

— 

1.378 

X 

077 

= 

1.147 

X 

0,S 

= 

0.40& 

X 

0.006 

■  '■ 

0.000 

11-438  gi«,^ 
6,900 

Ym\  TftliM  of  the  food    .    *    <    .    3067  calorM 
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G.  W.  ANDERSON. 
Tuesday,  May  24, 1904,. 


Breakfast.  —  Orange  80  grams,  roll  65  grains,  butter  16  grams,  potato  01  grams, 

coffee  160  grams,  cream  50  grams,  sugar  21  grams. 
Lunch.  ~  Celery  soup  160  grams,  bread  62  grams,  butter  10  grams,  mashed 

potato  200  grams,  farina  croquettes  87  grams,  syrup  48  grams,  stewed 

prunes  138  grams. 
Dinner.  —  Soup  150  grams,  bread  43  grams,  butter  16  grams,  Hamburg  steak 

82  grams,  fried  potato  160  grams,  spinach  85  grams,  rice  croquettes  57 

grams,  syrup  48  grams,  coffee   150  grams,  cream  50  grams,  sugar  14 

grams,  lemon  pie  125  grams. 

Food.  Grams.  Per  cent  Nitrogen     Total  Nitrogen. 

Butter      ..    .16+19+15=  50  X  0.15  =  0.075  grams. 

Orange 80  X  0.20  =  0.160 

RoU 55  X  1.64  =  0.902 

Pototo 91  X  0.25  =  0.228 

Coffee 150  +  150=  800  X  0.06  =        0.180 

Cream 50  +  60=  100  X  0.45  =  0.450 

Sugar 21  +  14  =  35  X  0.00  =  0.000 

Bread 62  X  1.66  =  1.029 

Celery  soup 150  X  0.48  =  0.720 

Mashed  potato 200  X  0.26  =  0.520 

Farina  croquettes 87  X  0.74  =  0.644 

Syrup 48  +  48=  96  X  0.024  =  0.028 

Prunes 138  X  0.17  =  0.285 

Soup 150  X  0.19  =  0.285 

Bread 43  X  1.82  =  0.783 

Hamburg  steak 82  X  3.96  =  3.247 

Fried  potato 150  X  0.46  =  0.690 

Spinach 85  X  0.54  =  0.459 

Rice  croquettes 57  X  0.76  =  0.433 

Lemon  pie 125  X  0.98  =  1.163 

Total  nitrogen  in  food 12.226  grams. 

Total  nitrogen  in  urine 8.450 

Fuel  yalue  of  the  food    ....    3022  calories. 


AT«nge  latikfl. 


CAloriefl  per  dajr . 
Nitrogen  per  6mj 


With  G.  W.  Anderson,  the  balance  trial  w^s  characterized  by 
an  intake  of  80<842  grams  of  nitrogen,  with  an  output  for  the 
seven  dhys  of  57;54  grams  through  the  urine  and  11,349  ^rams 
through  the  fieoes,  thus  making  a  total  excretion  of  68.889 
grams  of  nitrogen,  tuid  showing  a  plus  bfilance  of  11,953  gmms. 
In  other  words,  tlie  body  of  this  subject,  under  the  conditions 
pi^vailing,  was  storing  up  nitrogen  for  future  use  at  the  rate 
of  U  grams  per  day,  Tliis  also  means  that  a  daily  intake  of 
9.8  grams  of  nitrogen  would  have  been  quite  sufficient  to 
maintain  nitrogen  equilibrium^  certynly  with  the  large  ftial 
value  of  the  food  tik^k^f.  ^-^  SOfiHHlorics 
average  value. 
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The  average  daily  excretion  of  metabolized  nitrogen  during 
the  balance  period  amounted  to  8.22  grams,  while  the  average 
daily  excretion  for  the  last  two  months  of  the  experiment  was 
8.81  grams. 

With  Stapleton,  the  following  results  were  obtained,  show- 
ing a  distinct  positive  balance : 


STAPLETON. 
Wednesday  y  May  18, 1904,. 

Breakfast.  —  Banana  1 18  grams,  bread  29  grams,  butter  11  grams,  sugar  66  grams, 

cream  125  grams. 
Lunch.  —  Tomato  soup  247  grams,  bread  37  grams,  butter  9  grams,  croquettes 

97  grams,  potato  100  grams,  string  beans  46  grams,  coffee  150  grams, 

cream  50  grams,  sugar  21  grams. 
Dinner.  —  Bread  109  grams,  butter  40  grams,  Hamburg  steak  87  grams,  potato 

150  grams,  spinach  100  grams,  coffee  150  grams,  cream  100  grams,  sugar 

30  grams,  apple  pie  110  grams. 

Food.                                              Grams.  P»r  c«nt  Nitrogen.  Total  Nitrogen. 

Banana 118  X        0.23       =  0.271  grams. 

Butter      ...11  +  9  +  40=      60  X        0.15       =  0.090 

Bread 29  X        166       =  0.481 

Sugar  ....  35  +  21  +  80  =      86  X        0.00        =  0.000 

Cream     .    .    125  + 50  + 100  =    276  X        0.46        =  1.265 

Tomato  soup 247  X        0.41        =  1.013 

Bread 37  X        1.60        =  0.592 

Croquettes 97  X        109       =  1.057 

Sweet  potato 100  X        0.82       =  0.320 

String  beans 46  X        0.34        =  0.156 

Coffee       ....  150  +  160=    800  X        0.06        =  0.180 

Bread 109  X        1.80       =  1.962 

Hamburg  steak 87  X        3.64        =  3.167 

Pototo 150  X        0.38       =  0.670 

Spinach 100  X        0.53       =  0.530 

Apple  pie 110  X        0.43       =  0.473 

Total  nitrogen  in  food 12.127  grams. 

Total  nitrogen  in  urine 9.670 

Fuel  yalue  of  the  food  .....    8109  caloriat. 


Food.  GnmL 

Coffee      .,,     300  +  160    -  450 

Butter     .    .    ,    .      14  +  9    =  23 

Bread. 48 

Omelette      ....,..,  125 

OnioDi    ,    .    . 03 

Sugar      ,,..    65  +  31    =  77 

Cream     .    .    ,     .  160  +  CO    =  200 

Polato .100 

Apple  pudding     ..,..,  146 

Bread .  42 

Tomato  Boup 200 

Macaroni     ....*...  75 

Pried  tireet  potnto 36 

SpuiAcb 70 

Bactiii ^  10 

Total  nitrogen  in  food  , 
Total  nitrogen  in  urine 


Pur  csBl  iritrAsen.      Totml  iTitnrig^ai. 


X 

0,06 

= 

0.27O  gmma. 

X 

0,16 

= 

0,036 

X 

LOO 

= 

0768 

X 

L58 

= 

1.97S 

X 

0.27 

t^ 

o:i7a 

X 

0.00 

^ 

0.000 

X 

0.47 

= 

0.040 

X 

0,49 

= 

a4M 

X 

0.28 

= 

0.409 

X 

L74 

= 

0.781 

X 

0.5a 

^ 

1.065 

X 

0.^ 

= 

0.698 

X 

0.3g 

=: 

0437 

X 

0.66 

= 

0.302 

X 

3.00 

*    *    * 

'     * 

8.556  gTftma^ 

Fuel  ralue  of  the  food    ....    8072  caloriea. 
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STAPLETON. 


Friday,  May  W,  190^. 

Breakfast.  —  Orange  160  grams,  roll  66  grams,  coflfee  150  grams,  cream  60 
grams,  sugar  86  grams. 

Lunch.  —  Bread  64  grams,  butter  18  grams,  fish-cake  72  grams,  potato  160 
grams,  lima  beans  60  grams,  cofifee  160  grams,  cream  100  grams,  sugar  21 
grams,  bread  pudding  160  grams. 

Dinner.  —  Fish  113  grams,  string  beans  62  grams,  potato  160  grams,  rice  cro- 
quettes 102  grams,  syrup  48  grams,  stewed  cranberry  06  grams,  bread  38 
grams,  butter  16  grams,  coffee  300  grams,  cr^am  100  grams,  sugar  42 
grams. 

Evening.  —  Beer  760  grams. 

Food.  Onuns.  Per  cent  Nitrogen.     Total  Nitrogen. 

Orange 160 

Sugar       ..    36  +  21  +  42    =      98 

Roll 66 

Coffee      .    160+150  +  800    =  600 

Cream     .     60  +  100  +  100    =  260 

Bread 64 

Butter     ....    18  +  16    =      34 

Fish-cake 72 

Potato 160 

Lima  beans 60 

Bread  pudding 160 

String  beans 62 

Fish 113 

Bread 33 

Potato 160 

Rice  croquettes 102 

Cranberry        96 

Syrup 48 

Beer 760 

Total  Nitrogen  in  food 

Total  Nitrogen  in  urine 

Fuel  Talue  of  the  food    . 


X 

0.20 

= 

0.800  grams. 

X 

0.00 

= 

0.000 

X 

1.72 

^ 

1.118 

X 

0.06 

= 

0.360 

X 

0.44 

= 

1.100 

X 

1.71 

= 

1.004 

X 

0.16 

:= 

0.061 

X 

1.22 

= 

0.878 

X 

0.30 

= 

a460 

X 

0.76 

= 

0.880 

X 

0.99 

= 

1.486 

X 

0.36 

= 

0.228 

X 

3.18 

z= 

8.693 

X 

1.97 

= 

0.660 

X 

0.84 

:= 

0.610 

X 

1.06 

= 

1.081 

X 

0.030 

= 

ao20 

X 

0.024 

= 

0.012 

X 

0.069 

•     • 

0.618 

18.882  grams. 
9.610 

2999  calories. 

Breakfait.  —  Bana.n&  74  grama,  baked  potato  &&  grams,  roll  71  gr&niB,  batt«r  18 
grams,  coffee  160  frama,  cream  100  grams,  sugar  30  grams. 

Lunch.  ^  Bread  48  grams,  butter  11  grams,  lamb  chop  27  gr»m«,  potato  cro^ 
quelle  01  grams,  tomato  105  grams,  coSee  150  grams^  crieam  50  gramt, 
sugar  21  grams,  water  ice  185  grama^ 

Dinner.  —  Bean  soup  150  grams,  fried  egg  L27  grams,  bacon  2  ^rauis,  tiwA 
potato  108  gramB,  bread  77  grama,  butter  IB  grams,  coffee  150  giviD«, 
cream  60  grams,  sugar  21  grams,  jelly  roll  56  grams. 

Eraniiig.  —  Beer  600  graoiB. 


Onum. 

Banana    *    .     .    , 74 

Roll     .......,,    .  71 

Coffee     .     150+150+160    =  460 

Sag»r      .    .    30  +  21  +  21    =  72 

Cfeam     ,    .100  +  50  +  50    =  200 

Potato     ,..,.,,*.  95 

Butter     .    ,     18  +  14  +  18    =  50 

Bread 48 

Lamb  chop      .     .    *    .    t    .    .  27 

Croquette  (poUto) 91 

Tomato   .........  106 

Water  ice 186 

Bread 77 

Bean  soup  ..!....«.  150 

Fried  egg     . 12T 

Bacoo ,    .    ,  2 

Fried  potato     ..,.,..  108 

JeUypoU 66 

Beer 600 

Total  Nitrogen  in  lucid 
Total  Nitrogen  in  urine 


Par  eoot  NlteogeiL.      T<(tal  Hilnfeo. 


0.23 

1.66 

0.0S 

0,00 

0.43 

0.40 

0.15 

1.82 

4.63 

0.71 

0.17 

0.012 

IM 

1.21 

2,27 

3.06 

0.60 

0.86 

a069 


0.170  ^mmm, 

1J72 

0.270 

0.000 

QMO 

0.380 

0.07& 

0.874 

1.260 

0.646 

0.170 

0.022 

1.S47 

1.816 

2.883 

aoei 

0.64$ 
0.482 
0,414 
ia448 
9.G40 


Fuel  ralue  of  the  food    .    *    ^    *    2371  cftlories* 
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STAPLETON. 


Sunday,  May  22, 1904. 


Breakfast  —  Orange  60  grams,  oatmeal  160  grams,  wheat  roll  61  grams,  butter 

17  grams,  coffee  160  grams,  cream  100  grams,  sugar  49  grams. 
Lmich.  —  Bread  37  grams,  batter  18  grams,  potato  114  grams,  macaroni  116 

grams,  fried  rice  92  grams,  coflee  300  grams,  cream  100  grams,  sugar  42 

grams,  ice  cream  104  grams,  cake  37.6  grams. 
Dinner.  —  Chicken  89  grams,  spinach  100  grams,  fried  potato  70  grams,  bread 

46  grams,  butter  12  grams,  coffee  160  grams,  cream  100  grams,  sugar  30 

grams,  strawberry  shortHsake  196  grams. 


Food.  Orams.  Per  cent  Nitrogen.  Total  Nitrofen. 

Roll 61  X  1.67  =  0.862  grams. 

Sugar      ..    49  -I-  42  4  30    =  121  X  0.00  =  0.000 

Orange 60  X  0.20  =  0.120 

Oatmeal 160  X  0.48  =  0.646 

Coffee      .    160  4-300  +  160    =  600  X  0.06  =  0.860 

Cream     .    100  +  100  -f-  100    =  800  X  0.46  =  1.860 

Butter     ..    17  4-13  +  12    =  42  X  0.16  =  0.068 

Pototo 114  X  0.80  =  0.842 

Macaroni 116  X  0.46  =  0.629 

Bread 87  X  167  =  0.681 

Fried  rice    . 02  X  0.76  =  0.690 

Icecream 104  X  0.63  =  0.661 

Cake 87.6  X  1.20  =  0.460 

Spinach 100  X  0.66  =  0.660 

Chicken 89  X  8.02  =  2.688 

Fried  poUto 70  X  0.67  =  0.899 

Bread 46  X  1.91  =  0.879 

Shortcake 196  X  0.60  =  0.976 

Total  Nitrogen  in  food 12.024  grams. 

Total  Nitrogen  in  urine 9.660 


Fuel  value  of  the  food    ....    8442  calories. 
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STAPLETON. 


Mmdaif,  May  S3, 190^. 


Breakfut.  —  Bauaha  08  gmniB,  roll  6S  gramBf  butter  15  grtiuft,  coffee  laOframf. 

cream  100  gnim»«  sugax  40  gram«, 
Luncb^  —  Brt ad  53  granis*  butter  11. b  grmtas,  boiled  eggs  101  grams,  apple  laooe 

130  gramA,  coffee  150  grami,  cream  50  grams,  sugar  17  gmma. 
Dinner.  —  Bread  28  gramfl,  Imlter  7  gramn,  bacoo  40  grmmB,  macaroiti  62  grami, 

potato  croquette  6Q  gram  a,  coffee  150  grams,  cream  50  gr&ms^  sugar  21 

grams,  water  ice  lid  grams. 


Banana    .,,.....  Dd 

Butter     .     16  +  17,6  +  7    =  39.5 

Coffee     150  +  160  +  160    =  460 

Cream        100  +  60+50    =  200 

Su^Uf       .    10  +  17  +  21    =  78 

Roll    .     . 68 

Bread 68 

Apple  sauce     ,...«*  180 

Boiled  eggs      ......  101 

Bread  2S 

Macaroni ,  63 

BacoD      ,.....,.  40 

Potato  croquette  .    -    .    *    .  69 

Water  ice    ,    - 116 

Total  tiitrogeti  in  food 
Total  nitrogen  in  urine 


P*r  mat  HltrofaiL 

Total  Sitrvsvo. 

K 

0.23 

= 

0.226  grmmi. 

X 

0.15 

= 

0.069 

X 

0.06 

— 

0,270 

X 

0,45 

=^ 

0.900 

X 

0.00 

— 

0.000 

X 

\M 

= 

i.ioe 

X 

1.64 

= 

0.880 

X 

0.1^ 

^ 

O0B6 

X 

2.07 

= 

2.001 

X 

1.76 

= 

aieo        J 

X 

0.87 

= 

asm       1 

X 

8.28 

= 

L8ia        1 

X 

0.77 

t= 

0-681            1 

X 

0006 

= 

0,007 

.    ai27  grunt. 
.    8.090 

^ 

Fne]  Talue  of  the  food    .    *    *    .    ^46  caloHea. 
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STAPLETON. 
Tueidayy  May  g4, 1904. 

IreakfMt — Orange  80  grams,  roll  118  grams,  Imtter  28  grams,  coffee  160  grams, 
cream  60  grams,  sugar  26  grams. 

iUDch.  —  Soup  100  grams,  bread  69  grams,  butter  16.6  grams,  potato  100  grams, 
fiifina  croquettes  109  grams,  tomato  sauce  76  grams,  boiled  onions  107 
grams,  stewed  prunes  106  grams,  coffee  160  grams,  cream  100  grams, 
sugar  18  grams. 

)inner.  —  Celery  soup  160  grams,  Hamburg  steak  03  grams,  potato  100  grams, 
spinach  60  grams,  bread  82  grams,  butter  16  grams,  coffee  160  grams, 
cream  60  grams,  sugar  16  grams,  cream  pie  79  grams. 

iyening.  —  Beer  760  grams. 

Food.  Onuns.  P«r  oont  Nitrogm.     Total  Mltrogon. 

RoU 118  X  1.64  =  1.986  grams. 

Orange 80  X  0.20  =  0.160 

Coffee  160+160+160    =  460  X  0.06  =  0.270 

Cream   .  60  +  100  +  60    =  200  X  0.46  =  0.900 

Sugar    .     26+18  +  16    =      69  X  0.00  =  0.000 

Butter   .23  +  16.6  +  16    =      68.6  X  0.16  =  a080 

Bread 69  X  166  =  0.979 

Tomato  sauce 76  X  0.28  =  0.173 

Onions 107  X  0.30  =  0.821 

Celery  soup 100  X  0.48  =  0.480 

Potato 100  X  0.26  =  0.260 

Farina  croquettes    ....  109  X  0.74  =  0.807 

Prunes 106  X  0.17  =  0.179 

Hamburg  steak 63  X  3.96  =  2.496 

Potato 100  X  0.46  =  0.460 

Soup 160  X  0.19  =  0.286 

Bread 32  X  1.82  =  0.682 

Spinach 60  X  0.64  =  0.270 

Cream  pie 79  X  0.98  =  0.786 

Beer 760  X  0.069  =  0^18 

Total  nitrogen  in  food 11.889  grams. 

Total  nitrogen  in  urine 9.040 


Fuel  talae  of  the  fbod 


S8S5  cslorfes. 
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NITROGEN  BALANCE. —  Stapktm. 


Output. 
MtrogflU  iJ3  OriiHi.         Wcfthi  of  Fbcw  {drf% 

MftjlS 

12.127 

grmmi 

.        mi  1 

grntnt.          39M  grama. 

19 

8.666 

8.58 

34.& 

20 

ia.832 

9.51 

0&-S 

21 

1^448 

9.64 

17,8 

22 

11024 

9.56 

li-4 

S3 

8.427 

8.0S 

27.7 

24 

1L889 

0.04 

7.08%  N. 

80.302 

64.03 

+        13.8U8  gmma  nllmp^. 

S0.302j 

irams  Ditrogen 

T7if28  ^nmA  nltrdgen. 

Nitrogen  bA^ance  for 

seven 

day* 

+  2.874  gram*. 

Nilfogen 

UUiK^e  per 

day 

=        +  0-339  gram. 

Av«nee  lutokft. 

CiiloHei 
Nitroeej 

perdiy    . 

a  oer  dav   , 

^     * 

.    -    . 

.    ,    2800. 

With  this  subject,  the  total  intake  of  nitrogen    for  the 
seven  days*  period  was  80,302  grams.     The  output  of  nitro- 
gen through  the  urine  amounted  to  64,03  grams,  while  13  J98 
grams  wero  pissed  out  through  the  faeces,  making  a  total  outr 
put  of  77*928  grams  of  nitrogen.     This  shows  a  plus  balmc 
of  2,374  grams  of  nitrogen  for  the  seven  days,  indicating  a' 
gain  to  tlie  body  of  0.339  gram  per  day.     The  fuel  value  of 
the  food  averaged  li809  calories  per  day^  while  the  daily  excm- 
tion  of  metabolized  nitrogen  averaged  9.14  grams.     This  is  iiiJ 
close  agreement  with  the  aven^ge  daily  excretion  of  oitrogeai 
through  the  urine  of  this  subject  for  the  last  two  months  of 
the  exi^>erinient,  ra„  BJi 


PHYSIOLOGICAL  ECONOMY  IN  NUTRITION      417 
With  W.  L.  Anderson,  the  following  results  weie  obtained: 

W.  L.  ANDERSON. 
Wednesdat/y  May  18^  1904. 


Breakfast  — Banana  90  grams,  fried  rice  160  grams,  syrap  60  grams,  wheat  roll 

64  grams,  butter  11  grams,  cofiee  160  grams,  cream  126  grams,  sugar  21 

grams. 
Lunch.  —  Tomato  soup  247  grams,  bread  19  grams,  butter  16.6  grams,  sweet 

potato  106  grams,  farina  croquette  116  grams,  syrup  60  grams,  coffee  160 

grams,  milk  60  grams,  sugar  14  grams. 
Dinner.  —  Consomm^  260  grams,  bread  62  grams,  butter  20  grams,  Hamburg 

steak  117  grams,  boiled  potato  160  grams,  coffee  160  grams,  cream  60 

grams,  sugar  14  grams. 


Food.  Orami.  Per  cent  Nitrogen.  Total  Nitrogen. 

Banana 00  X        0.23  =  0.207  grams. 

Cream    .  126  +  60  +  50    =  226  X  0.46         =  1.035 

Sugar     .    21  + 14  +  14    =      49  X  0.00  =  0,000 

Coffee    160+160+150    =  460  X  0.06         =  0.270 

RoU 64  X  1.66  =  1.068 

Butter     11  +  16.6  +  20    =      47.6  X  0.16  =  0.071 

Rice 160  X  0.75         =  1.126 

Sjrup    .    .    .    60  +  60    =  110  X        0.024       =  0.026 

Tomato  soup 247  X  0.41         =  1.013 

Bread 19  X  1.60  =  0.304 

Sweet  potato       106  X  0.32         =  0.336 

Farina  croquette     ....  115  X  1.09         =  1.690 

Bread 62  X  1.80  =  0.936 

Consomm^ 250  X  0.88         =  0.950 

Hamburg  steak       ....  117  X  8.64         =  4.259 

Potato 150  X  0.88         =  0.570 

Total  nitrogen  in  food 13.865  grams. 

Total  nitrogen  in  urine 10.030 

Fuel  yalue  of  the  fbod    ....    2946  calories. 
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W.  L,  ANDERSON. 
Thurgdatf,  May  19,  2904. 


Breftkf»it  —  Banana  158  grami.  roU  122  i^mi,  butter  15  gmtnit,  boiled  boa 
150  gmmi,  syrup  48  grams,  cofil^t  100  ^rami,  cream  lOO  gramt,  BMXgsi 

Lunch.  ^  Bread  50  grwui,  butter  12  grains,  fried  hominy  lOD  ^rami,  ayrap 
grams,  boiled  onions  60  gramip  omelette  60  grams,  coffee  150  gTMni^i 
50  gram*.  «ugar  14  fpTiiiis, 

Dinner.  —  Tomato  soup  200  gmms,  bread  43  grams,  bulter  10  grmma^  \ 

giami,  baked  macaroni  202  grams,  coffee  150  grams,  augai-  14  grmi 
ertam  25  grama.  ^_ 


Onma. 

EoU    .    .    . -  122 

Staled  hominj 160 

Bniter     .     .     .  16  +  U  +  10  =  37 

Banana   . 158 

Sugar.    .    .    ,  2e  +  lH^14=  m 

Cream      .     .      100+60  +  26=  176 

Coffee.    .    .lSO+150+lGOs  450 

Syrap.    ...      48  +  48  s  96 

Bwad 50 

Potato ,    .    ,  160 

Fried  hominy  ,*.*,..  100 

Onions SO 

Omelette     ........  «0 

Tomato  ioup  .,..<..  SOD 

Bread.    .........  43 

PotiftO     .  fiO 

Bilnd  ibusarom  ......  SOS 

TotAl  nitjug^n  ia  food  , 

Total  nitrogen  in  urine 


Fuel  Tata*  ^  Htm  (oud 


X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
K 


r  cent  HiUufOB. 

1.64  1= 
020 

0.16  = 
0.23 

0.00  ^ 
047 

0.06  = 

0024  ^ 

1.60  = 

0.40  = 

om  = 

0.27  = 

1.68  = 

0.63  = 
174 

OM  - 

a9s  - 


1,879  gnae 

0,300 

0,066 

0.3113 

0000 

0.823 

0^70     ■ 

0.023     ^ 

0.800 

0.735 

0.070 

O^ld 

0.948 

I.OOO 

0.748 

0.190 

1.879 

10,9«Ogri]] 

*  lo.iao 
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W.  L.  ANDERSON. 


Friday,  May  SO,  1904. 


Breakfast  —  Coffee  160  fn^ms,  cream  26  grami,  sugar  14  grams,  roll  70  grams, 

butter  9  grams. 
Lunch.  —  Potato  100  grams,  butter  8  grams,  lima  beans  60  grams,  hominy  60 

grams,  syrup  48  grams,  coffee  160  grams,  cream  26  grams,  sugar  14  grams. 
Dinner.  —  Consomm^  160  grams,  bread  28  grams,  butter  16  grams,  string  beans 

66  grams,  potato  200  grams,  rice  croquette  66  grams,  syrup  48  grams, 

coffee  160  grams,  sugar  14  grams,  cream  26  grams. 
Evening.  —  Beer  460  grams. 


Food.  Onuns. 

Coffee  .  160+160+160=  460 
Cream  .  .  26  +  26  +  26  =  76 
Sugar.    ..    14+    14+    14=      42 

Roll 70 

Butter     .    .    .    .  9  +  8  +  16  =      27 

Potato 100 

Lima  beans 60 

Fried  hominy 69 

Syrup 48+48=      96 

Consomm^ 160 

String  beans 66 

Potato 200 

Bread 28 

Rice  croquettes 66 

Beer 460 

Total  nitrogen  in  food 
Total  nitrogen  in  urine 

Fuel  value  of  the  food    .    . 


Pm  cent  Nitrogen. 

Total  Nitrogen. 

X 

0.06 

= 

0.270  grams. 

X 

0.44 

= 

0.830 

X 

0.00 

= 

0.000 

X 

1.72 

= 

1.204 

X 

0.16 

= 

0.041 

X 

0.80 

= 

0.800 

X 

0.76 

= 

0.380 

X 

0.67 

= 

0.998 

X 

0.024 

= 

0.023 

X 

0.69 

= 

0.886 

X 

0.36 

= 

0.202 

X 

0.84 

= 

0.680 

X 

1.97 

= 

0.662 

X 

1.06 

= 

0.689 

X 

0.069 

= 

0.311 
.    6.^  grams. 
.    8.640 

1748  caloriea 

Breakfft»L  — Banawft  73  grams,  bread  63  granu, 

grams,  cream  50  graniB,  sugjtr  28  grama. 
Lunch.  —  Potato  160  gmms,  toniato  146  gramB,  friud    tiidiaa*meal  81  | 

iyrap  4S  grams,  coSee  150  grao»t  iugar  21  graoifl,  cre&tn  25  | 

water  ice  165  grams. 
Dinner.  —  Bean  soup  l&O  grams,  bread  20  grams,  butter  W  grama,  boo 

grams,  fried  pouto  150  grama,  cake  36  gruiafij  coffee  160  grams, 

grama,  cream  45  grama. 
Evening.  —  Beer  000  grama. 


Food.  a»«iEu, 
Bananft    ,,,.,....      7S 
Sugar  ....  23  +  21  +  14  =      63 

Cream  .  ,  60-|-2&  +  46=  120 
Bread  ...,.,  .  ,  .  63 
Butter.    .    .    ,    .    .  7-hl6-      2a 

Coffe*  .    ,     IBO  -J-  160  +  160  c=  450 

P«*tat« ,    ,    ,  150 

Tomato  .........  146 

Fried  Indian  meal 81 

Sjrrup.    ........      48 

W^erice    ...,*.*.  166 

Bean  toup «  160 

Bread 29 

Bacon ..........      16 

Fried  poUto 160 

Cake    ...,..,,..      36 

Beer   .    *    ,    . €00 

Total  nitrogen  in  food 

Total  mtrofen  in  imiie 


Fuel  ral  lie  of  tbe  food    ....    2303caloHea. 


Par  coDt  NttnfHi. 

Total  Hltni 

X 

0,2S 

= 

aiesgi 

X 

O.CM} 

= 

0.000 

X 

0.43 

= 

0.&16 

X 

L65 

=r 

1.040 

X 

0.15 

= 

0.036 

X 

0.06 

= 

0^70 

X 

0.71 

= 

IJ066 

X 

0.17 

= 

0.a#7 

X 

1.09 

= 

0.88S 

X 

0.024 

=L 

0012 

X 

0.012 

s 

o,oa» 

X 

1.21 

— 

U816 

X 

1.62 

= 

0.470 

X 

ao5 

= 

0.4G3 

X 

a6o 

— 

0,900 

X 

O.Sfi 

= 

0310 

X 

0.090 

^ 

0,414 
.    ftmatmrn 

J a^iio 
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W.  L.  ANDERSON. 


Sunday,  May  22,  1904. 


Breakfast  —  Oatmeal  200  grams,  sugar  28  grams,  coffee  160  grams,  roll  60  grams, 

butter  6  grams. 
Lunch.  — Fried  rice  140  grams,  syrup  48  grams,  potato  100  grams,  macaroni 

165  grams,  boiled  onions  80  grams,  butter  6  grams,  coffee  160  grams, 

cream  26  grams,  sugar  14  grams,  ice  cream  186  grams,  cake  34  grams. 
Dinner.  —  Cream  of  celery  soup  160  grams,  mashed  potato  134  grams,  butter  11 

grams,  spinach  100  grams,  strawberry  short-cake  186  grams,  cream  70 

grams,  sugar  28  grams. 


Food.                                                OnuaB.  Par  ccsit  Nitrogon.    Total  Nitrogen. 

RoU 60  X  1.67       =  1.002  grams. 

Oatmeal 200  X  0.43       =  0.860 

Sugar.    ..    .28+14  +  28=      70  X  0.00        =  0.000 

Coffee      .    .160+150  +  160=    460  X  0.06       =  0.270 

Butter     ...      6  +  6  +  11=      22  X  0.16        =  0.083 

PoUto 100  X  0.80        =  0.300 

Macaroni 165  X  0.46       =  0.713 

Cream 26  +  70  =      96  X  0.46       =  0.428 

Onions 80  X  0.26       =  0.200 

Fried  rice 140  X  0.75       =  1.050 

Icecream 186  X  0.63       =  0.961 

Cake 34  X  1^       =  0.408 

Syrup 48  X  0.024      =  0.012 

Cream.of  celery  soup    ....    150  X  0.88       =  0.495 

Mashed  potato 134  X  0.87        =  0.496 

ShortKsake 186  X  0.60        =  0925 

Spinach 10^  X  0.55       =  0.550 

Total  nitrogen  in  food 8.723  grams. 

Total  nitrogen  in  urine 7.960 

Fuel  yalue  of  the  food    ....  2812  calories. 
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W,  L.  ANDERSON, 


Monday^  May  23, 1904, 


Bre^fiut.  —  Ean&Da  115  gmnis,  wheat  griddle  cakes  87  grams,  ^ytup  48  fr»msy 
butter  7  grums,  collet  150  grama,  sugar  2B  gramd,  t^reaoi  &Q  gr&ma. 

Lunch,  —  Fried  potato  IGO  graois,  rice  cro<iiiette  116  gTam«.  syrup  4ti  gninft. 
apple  Bauce  125  gram»,  coffee  150  grams,  sugar  14  gratiig. 

Dinger  ^^  Macarool  270  graoii,  potato  croquette  134  grams,  cofitae  150  gtmnu, 
lugar  14  gratna,  water  ice  154  g^mms* 


Food.  Gnun». 

Banana    , 115 

Coffee,     .     .150+150+150=  450 

Sugar .    ,     .  2B  +    14  +    14  ^  60 

Ci^aoi ,    .     .     .  £0 

Griddle  caki'a 87 

Sjfrup 48  +  48-  96 

Butter 7 

Applti  «au^ 126 

Hic«  erocjuetle .     ..,,.,  116 

Fried  potato     ,-...,.  100 

Maeatoni 270 

Potato  croquette  ......  134 

Water  ic« 164 

Total  nitrogen  in  food  . 

Total  nitrogen  in  urine 


Per  e*iit  Kitr^fan. 

X         0.23  = 

0.00  = 

0.00  = 

0.46  = 

0.01  = 

0024  = 

0.15  = 

0.020  = 

0.61  - 

0.60  = 

0.87  = 

077  = 

0.006  - 


TotelJ 

0.270 
U.0CI0 

0.798 
0.033 
0.OU 
0.026 
0.71^ 
0.600 
!2:34\» 
1.032 
0009 

e.soai 

7.490 


Fuel  value  of  the  food     .     »    .    .    2224  caioriM, 
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W.  L.  ANDERSON. 


Tuesday y  May  2^,  1904. 


Breakfast.  —  Fried  rice  115  grams,  syrup  48  grams,  roll  60  grams,  butter  14 

g^ams,  coffee  160  grams,  sugar  14  grams. 
Lunch.  —  Celery  soup  160  grams,  farina  croquette  108  grams,  syrup  48  grams, 

fried  potato  200  grams,  bread  22  grams,  butter  7  grams,  coffee  160  grams, 

sugar  14  grams. 
Dinner.  —  Fried  potato  200  grams,  cream  pie  167  grams,  coffee  160  grams, 

cream  26  grams,  sugar  14  grams. 


Food.  Onuns.  Par  cent  Nitrogm.  Total  Nitrogen. 

Fried  rice 116  X        0.36       =  0.414  grams. 

Coffee      .    160  +  160  +  160    =    460  X        0.06       =  0.270 

RoU 60  X        1.64       =  0.984 

Butter 14  +  7    =      21  X        0.15       =  0.032 

Sugar.    ..     14+14  +  14    =      42  X        0.00       =  0.000 

Syrup 48  +  48    =      96  X        0.024      =  0.028 

Celery  soup 160  X        0.48       =  0.720 

Farina  croquette 108  X        0.74        =  0.799 

Fried  potato 200  X        0.26       =  0.620 

Bread 22  X        166       =  0.865 

Fried  potato 200  X        0.46       =  0.920 

Cream  pie 167  X        0.98       =  1.653 

Cream 25  X        0.45       =  0.118 

Total  nitrogen  in  food 6.713  grams. 

Total  nitrogen  in  urine' 6.600 

Fuel  yalue  of  the  food    ....    2824  calories. 
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NITROGEN   BALANCE.  —  W,  L.  And^r^^m. 


Nitrofl«P  in  Uriae.  Weight  of  F« 


I  i^Tt\ 


May  13 

19 


13.855  gT«mfl.         10.03  ^ami.  42.3  grajni^ 


10.r»t30 


10.15 


17.5 


tl 

8,023 

8.46 

.  -  . 

ss 

a728 

7.96 

42,7 

sa 

a303 

7.49 

4L0 

91 

a7i3 

6.60 

29.2 

172,7  gmiDs  cootaip 
6,30  %N. 

61.437 

59.33 

4- 

10,880  grams  tutn^gea 

61.437  gramn  nitrogen.    70.21D  grmms  nitfogen. 

Nitfogen  balance  for  teTen  daja    =    —8.773  gr«iiis, 
NitrogeD  balance  per  da^  =    —1.263  graou. 

Calories  per  dny    ..»..-.    .    2494. 
Nitrogen  per  day ,    .    .    8.777  grMoa. 
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Here,  we  find  a  minus  balance  of  8.778  grams  of  nitrogen 
for  the  seven  days'  period.  The  total  intake  of  nitrogen 
amounted  to  61.437  grams,  while  there  were  excreted  through 
the  urine  59.33  grams,  and  through  the  faeces  10.880  grams 
of  nitrogen,  making  a  total  output  of  70.210  grams  as  con- 
trasted with  an  intake  of  61.437  grams  of  nitrogen.  This 
loss  of  body  material  is  to  be  attributed  to  the  small  fuel 
value  of  the  food, —  only  2494  calories  as  the  day's  average, 
—  though  perhaps  in  part  to  the  relatively  small  intake  of 
nitrogen.  In  this  connection  it  is  to  be  noted  that  the  average 
daily  excretion  of  metabolized  nitrogen  for  the  seven  days' 
period  amounted  to  only  8.777  grams,  while  the  average  daily 
excretion  for  the  last  two  months  of  the  experiment  was  as 
high  as  10.07  grams.  Undoubtedly,  the  subject  did  not  eat 
as  much  food  during  the  week  of  this  balance  trial  as  was 
needed  to  maintain  equilibrium,  under  the  conditions  of  bodily 
activity  then  prevailing. 

The  same  statement  applies  to  Mr.  Bellis,  whose  balance 
trial  likewise  shows  a  deficiency  of  ingested  nitrogen  over 
the  nitrogen  output.  Here,  however,  the  deficiency  is  more 
manifestly  due  to  the  small  fuel  value  of  the  daily  food,  which 
averaged  only  2174  calories.  Bellis  showed  an  average  daily 
excretion  of  metabolized  nitrogen  amoimting  to  8.45  grams 
for  the  last  six  weeks  of  the  experiment,  while  in  the  balance 
period  the  excretion  of  metabolized  nitrogen  was  8.19  grams 
per  day.  The  daily  intake  of  nitrogen  in  the  food,  however, 
averaged  only  7.76  grams,  obviously  too  small  a  quantity  to 
meet  the  wants  of  the  body,  especially  with  the  low  fuel  value 
of  the  food.  It  is  quite  plain  that  during  the  week  of  this 
balance  trial,  the  amount  of  food  consumed  was  not  equal  to 
the  necessities  of  the  body,  neither  was  it  equal  in  nitrogen 
or  fuel  value  to  what  the  subject  had  been  taking  during  the 
last  few  months  of  the  experiment,  and  on  which  he  had  prac- 
tically maintained  body-weight  for  at  least  the  last  month  of 
the  experiment.  It  is  further  noticeable  that  during  the  bal- 
ance  week  the  body-weight  dropped  off  somewhat. 
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Owing  to  the  absence  of  Dr.  Callahan  from  New^ 
during  tliia  period,  no  attempt  was  made  to  determine  e 
imen tally  whether  he  was  in  nitrogen  equilibrium  or  not 

The  following  tables  give  the  data  in  the  experiment 
Bellis:  — 


BELLIS. 


Wedne^day^  May  IS^  1904- 


BreftkfiAt,  —  BaofttiJi  94  gr&tna,  wheat  roll  63  grama,  butter   1 1  gr&iii«, 

160  gmiUB,  cream  76  gratni,  augar  21  grami. 
Lunch.  —  Soup  150  graniB,  fanrKa  croqaette  100  gramt,  ajrtip  60  grsina, 

bean»  75  grams,  fried  swof^t  potato  117  grama,  bread  S0  gr^inap  by 

gratnB,  coffa:^  150  gram»,  lugar  14  grams. 
Dinner.  —  Hamburg  iteak  &S  grami*  potato  260  grama,  aptnach  100  grramA, ' 

66  grams,  butter  10  gramfi,  coEco  150  grami,  cream  76  grama,  ta 

grami,  apple  pie  142  graois. 


I 


feed.  Onma. 

Banana   ..,,.....      01  X 

Cream     ....     76  +  76    :^    160  X 

Sugar      .    .     21  +  14  +  21    =:      6d  X 

Coffee     .    160  + 160  +  150    =    4da  X 

Roll  (wheat) 58  X 

Butter      ..    ,11-^7  +  10    =      28  X 

Soup .    150  X 

Farina  croquette  *-....     100  X 

Fried  sweet  potato 117  X 

String  beam ,76  X 

Syrup 60  X 

Bread* .8$  X 

Hamburg  ite&k    ......      M  X 

PoUto .260  X 

Spinach  . 100  X 

Bread ,    ...      65  X 

Apple  pie    ,.,.,...    142  X 

Total  nitfogen  in  food  .    . 
Total  nititig^n  ia  liriiift      . 


llial  ^aiutt  of  tbt 


Pat  Q«at  Jfitro^goo.   Total  Ifitn^ 


0.23 

0.46 

0.00 

0.06 

IM 

015 

0.41 

LOO 

0.32 

0.S4 

0,024 

1.60 

ZM 

0^ 

053 

I, SO 

0-48 


0.210  p 
0.090 
0000 
OJ70 

o^Oii 

0.61i 
1.000 
0.S74 
0J66 
OJO^ 
0J79 

ism 

0.350 
0.530 


am 

lOOSOgimi 

S.350 
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BELLIS. 


Thursday ,  May  19,  1904. 

breakfast.  —  Banana  156  grams,  roll  63  grams,  batter  10  grams,  coffee  160 

grams,  sugar  28  grams,  cream  70  grams, 
junch.  —  Fried  hominy  60  grams,  syrup  48  grams,  potato  100  grams,  boiled 

onion  82  grams,  coffee   160  grams,  cream  36  grams,  sugar  21   grams, 

bread  pudding  134  grams, 
dinner.  —  Tomato  soup  200  grams,  macaroni  76  grams,  mashed  potato  64 

grams,  spinach  70  grams,  boiled  Indian-meal  100  grams,  coffee  160  grams, 

cream  80  grams,  sugar  21  grams. 

Foo<L  Grams.  Per  cent  Nitrogen.  Total  Nitrogen. 

Roll 63  X        1.64        =  0.816  grams. 

Banana 166  X        0.23        =  0.867 

Butter 10  X        0.16        =  0.016 

Coffee      .    150  +  160  +  160    =    460  X        0.06        =  0.270 

Sugar  .    .     28  +    21  +    21    =      70  X        0.00        =  0.000 

Cream      .     70+    36+    80    =    186  X        0.47        =  0.870 

Potato 100  X        0.49       =  0.490 

Fried  hominy 60  X        0.67        =  0.402 

Boiled  onion 82  X        0.27        =  0.221 

Bread  pudding 134  X        0.28        =  0.376 

Syrup 48  X        0.024      =  0.012 

Tomato  soup 200  X        0.68        =  1.060 

Macaroni 76  X        0.98        =  0.698 

Mashed  potato 64  X        0.38        =  0.206 

Spinach 70  X        0.66        =  0.392 

Boiled  Indian-meal 100  X        0.20       =  0.200 

Total  nitrogen  in  food  6.388  grams. 

Total  nitrogen  in  urine 9.600 

Fuel  Taloe  of  the  food    ....    2076  calories. 
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BELLia 


Ffidatj,  May  W,  I904, 


BreAkfasi.  —  Oriuigc  150  gTnm$,  rail  57  gnims*  butter    17  grmm^^^ 

grmm^p  «ug«r  H  grAmi, 
Lunch.  —  Fried  farina  74  gra«iB,  ayrup  48  grattii.  potato  250  graaift,  lln 

50  gramst  coffins  150  g:ramA,  sugar  14  gram^. 
DiDDer.  —  Rice  croquet  to  lli!  grama,  iyrup  4a  gramfl,  ttring    bean*  fi3 

mashed  potato  352  grams,  broad  40  grami^  butter  3  grami^  «a 

grams,  sugar  14  grams* 
EveniDg.  —  Beer  4{JCI  grains. 


Food.  Qnu&L 

Orange    .........     150 

Roll     .    .    , 67 

Coffee  .  150  +  150  +  150  =  450 
Sugar  .  14  +  14  +  14  =  42 
Butter      ....  17  4-      8    =      26 

Potato 250 

iiima  bcani       .......      50 

Fried  farina ,     *       74 

Syrup       ....    48  +  48    =      00 

String  beans ,    .      fl3 

Bread       40 

Mast  led  potato 352 

Riee  croquette      ,.,,..      92 
B«r    ..........     460 

Total  nitrogen  in  food 
Total  nitrogen  in  urine 


Per  c*fil  mt 

ti>tm>- 

xoteiir 

X 

0.20 

£= 

oaoo 

X 

1.72 

^ 

Q.9m 

X 

0.06 

= 

0.270 

X 

0.00 

s 

O.000 

X 

0.16 

= 

O.ChS8 

X 

0.30 

= 

O.TiO 

X 

0J6 

= 

asso 

X 

0,57 

= 

0.421 

K 

O.0S4 

= 

osm 

X 

0.86 

= 

ai3s 

X 

1.97 

= 

0.T88 

X 

0.34 

=L 

1.197 

X 

1.06 

= 

097a 

X 

0.069 

— 

03U 

67e)f> 

. 

. 

10.670 

Fuel  value  of  the  food    .    .    .    .    19@0  caloric. 
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BELLIS. 


Saturday,  May  Sly  1904. 


Breakfast  —  Banana  60  grams,  baked  potato  57  grams,  bread  59  grams,  butter 

8  grams,  coffee  150  grams,  sugar  14  grams. 
Luncli.  —  Fried  Indian-meal  80  grams,  syrup  48  grams,  potato  croquette  152 

grams,  tomato  147  grams,  coffee  150  grams,  sugar  14  grams,  water  ice 

168  grams. 
Dinner.  —  Bean  soup  150  grams,  bacon  18  grams,  fried  egg  50  grams,  fried 

potato  206  grams,  lettuce  salad  45  grams,  bread  38  grams,  butter  8 

grams,  coffee  150  grams,  sugar  14  grams. 
Eyening.  —  Beer  600  grams. 


Food.  Orams. 

Banana 69 

Bread 59 

Coffee      .    150+150+150    =  450 
Sugar.    .      14+    14+    14    =      42 

Baked  potato 57 

Butter      ....    8+     8    =      16 

Potato  croquette       152 

Tomato 147 

Fried  Indian-meal 80 

Syrup 48 

Water  ice 163 

Bread 88 

Bacon 13 

Fried  egg 50 

Bean  soup 150 

Lettuce  salad 45 

Fried  potato 206 

Beer 600 

Total  nitrogen  in  food 
Total  nitrogen  in  urine 

Fuel  ralue  of  the  food    •    . 


Per  cent  Nitrogen. 

Total  Nitrogen. 

X 

0.23 

= 

0.159  grams. 

X 

1.65 

^ 

0.974 

X 

0.06 

=1 

0.270 

X 

0.00 

= 

0.000 

X 

0.40 

= 

0.228 

X 

0.15 

= 

0.024 

X 

0.71 

= 

1.079 

X 

0.17 

r= 

0.250 

X 

1.09 

= 

0.872 

X 

0.024 

= 

0.012 

X 

0.012 

= 

0.020 

X 

1.62 

= 

0.616 

X 

8.05 

r= 

0.397 

X 

2.27 

^ 

1.135 

X 

1.21 

r= 

1.815 

X 

0.21 

= 

0.095 

X 

0.60 

:= 

1.236 

X 

0.069 

.      . 

0.414 

9.596  grams. 
8.460 

2071  calories. 
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BELLIS- 

Sunday,  May  m^  1904, 

Bi^&kfa»t  —  Orange  lOO  grams,  oitmeal  100  gmroi,  roU  50  irrmwu^J 

gmms,  coffee  150  grams*  cream  40  grams^  sugar  21  ^rama. 
Lanch.—  Macaroni  112  gratne,  potato  200  gramfi,  oniona  143  grajtia,  i 

grams,  sugar  7  gramSf  ice  cream  170  grams,  cake  31  gfrnms. 
Dinner.  —  Cream  of  celerj  soup  150  grams,  masherl  potato  182  grama 

100  grams,  coffee  150  grams,  sugar  7  grams,  strawberry  sliori-^ 

graEas. 


.a^faj 


Food.  Ormnu. 

Orange    . 100 

Roll     ..,.....,.      60 
Butter     ,,,,,*..*        % 

Oatmeal  .     .    , 100 

Coffee      .    150+150+150    =    450 
Bugar,     .      21+      7+      7    ==      S6 

Cream *    .    .      40 

Macaroni     .     ,    , 112 

Potato     ..,..,,..    200 

Onions 143 

loe  cream     .    .    * 170 

Cake 31 

Cream  of  Celery  soap  .     .     ,     .     160 
Mashed  potato      ...*..    182 

Spinach 100 

Strawberrj  short-cake  ....      97 

Total  nitrogen  in  food 
Total  nitrogen  m  urine 


Pmr  C«Bt  Kltroscto. 

X  0.20  = 

1.07  = 

0J5  = 

0.43  = 

0.06  = 

0.00  - 
Mb 

0.46  = 
0.30 

0.25  = 

0.58  = 

L30  = 

0^  = 

0.37  ^ 

0.66  = 

0,50  == 


TiHaima 

0.200  g) 

O.S36 

0.012 

0.430 

0,270 

OOOO 

0.180 

0.515 

0.600 

0.3fi@ 

0,901 

0.372 

0,496 

0.673 

0.6G0 

04«6 

6.876  gi 

7.710 


fuel  value  of  the  food     ....    1929  calorifit. 
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BELLI8. 
Monday,  May  SS,  1904. 


Breakfast — Banana  219  grams,  coffee  150  grams,  cream  80  grams,  sugar  28 

grams. 
Lunch.  —  Rice  croquette  148  grams,  syrup  46  grams,  potato  200  grams,  coffee 

160  grams,  sugar  7  grams,  apple  sauce  260  grams. 
Dinner.  —  Vegetable  soup  160  grams,  bacon  37  grams,  string  beans  100  grams, 

potato  101  grams,  macaroni  86  grams,  coffee  160  grams,  water  ice  184 

grams. 


Food.  Qruna.  Per  coot  Nitrogwi.    Total  mtrofen. 

Banana 219  X        0.23       =  0.604  grams. 

Cream 80  X        0.46        =  0.360 

Sugar      ....       28  +  7    =      86  X        0.00       =  0.000 

Coflee      .    160  +  160  +  160    =    460  X        0.06        =  OJ870 

Applesauce 260  X        0.02       =  0.060 

Rice  croquette 143  X        0.61        =  0.872 

Syrup 46  X        0.024      =  0.011 

PoUto 200  X        0.60        =  1.200 

Macaroni 86  X        0.87        =  0.748 

Vegeublesoup 160  X        0.70       =  1.060 

Bacon 87  X        3.28        =  1J814 

String  beans 100  X        0.22        =  0.220 

FoUto  croquette 101  X        0.77        =  0.778 

Water  ice 184  X        0.006      =  0.011 

Total  nitrogen  in  food 7.288.grams. 

Total  nitrogen  in  urine 6.980 

Fuel  value  of  the  food    ....    2226  calories. 


BreiikfaRt,  —  OrArtge  100  ^rams.  baked  potato  138  grams,  butter  5  ^ran 

150  grams,  sugar  H  ^ruma. 
Lunch.  —  Cet«ry  soup   150  grauis,  farina  croquette  dl  gT^ms,  mymp  41 

bosled  onions  110  grnmB,  potato  200  gramH,  i tewed  prunea  113  gri 
Dinner.  —  Tomato  loup  l&O  grains,  farina  croquette  107  grams,  */rii|^^ 

potato  200  gr&EUa,  spinach  190  grani«,  cream  pie  140  grams.      ^^ 

Omiu.  Per  {!«Dt  Hltngoiu  Totnl 

Otmnge .    XOO  X        0.20        =  0.200 

Baked  potato  .......     138  X        0^        -  0.3*6 

Coffee.    .    .    ,    , 160  X        0.00        =  0.080 

Sugar 14  X        0.00        =  O.OUI> 

Butter     , 5  X        0.16        -  0.006 

Boiled  onidas 110  X         0.80        ^  (kSS& 

Celery  *oup      , 160  X         0.48         =  0.T20 

Potato 200  X         0^        =  0.630 

Farina  croquette 91  X         0J4        ^  O.BTS 

Syrup       .     .     .    ,    48  +  48    -      90  X         0.024      =  0.023 

Stewed  prunes      ......     113  X        0.17        =  0,168 

Spinach .180  X        0,6i        =  0.fi7S 

Tomato  soup    .......     150  X        O.lfl        =  0.285 

Potato ,    .     .    200  X         O.-l^        -  0.t«aO 

Fariim  croquette 107  X         0.76        =  0.813 

Cream  pie         ,.,,,..     140  X        0.93        -  L302 

Totat  nitrogen  in  food 7.3SS 

Total  nitrogen  in  urine      ....... 
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NITROGEN  BALANCE.  — Betfif. 


mtrogen 
TOenin. 

Outpi 
Nitrogen  in  Urine. 

It. 

Weight  of  Fasoes  (dry). 

18 

10.080  grams. 

8.85  { 

grams. 

19 

6.388 

9.60 

.  .  . 

20 

6.769 

10.67 

.  .  . 

21 

9.596 

8.46 

51.0  grama 

22 

6.876 

7.71 

46.0 

23 

7.288 

5.98 

275 

24 

7.398 

6.61 

57.5 
181.7  grams  contain 

6.88%  N. 

64.385 

57.88 

+ 

11.592  grams  nitrogen 

54.835  grams  nitrogen. 

68.972  grams  nitrogen. 

Nitrogen  balance  for 

sevec 

1  days 

= 

-14.637  grams. 

Nitrogen  balance  per 

day 

= 

-2.091  grams. 

Average  Intake. 

Calories  per  day 2174. 

Nitrogen  per  day 7.762  grams. 


28 
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The  Physic  ax.  Comjition  op  thk  Suii.TECTs< 

Having  considered  the  marked  decline  iu  the  extent  of 
teid  metabolism  which  these  subjects  hava  exhibited  I 
period  of  five  months,  and  having  shown  the  possibilil 
their  maintaining  body- weight  and  nitrogen  equilibrium 
low  proteid  intake,  coupled  with  a  relatively  small  am 
{low  fuel  value)  of  non-nitrogenous  food,  it  is  approprial 
consider  next  their  physical  condition  under  this  cbaj 
mode  of  Uving;  So  much  has  been  written  upon  the  necea 
of  a  rich  proteid  diet^  with  a  corresponding  rate  of  pre 
metabolism,  for  the  maintenance  of  bodily  strength  and  v: 
tliat  it  becomes  a  question  of  vital  importance  to  obtain 
bearing  upon  the  effect  of  a  lowered  proteid  intake  i 
bodily  stTBUgth.  If,  m  is  so  widely  believed,  diminisiiing 
daily  proportion  of  proteid  food  below  the  Btandanls  sei 
Voit  and  other  physiologists  will  insult  in  a  weakening  oi 
muscles  of  the  body,  in  decreasing  the  sti^ngth^  vigor, 
endurance  of  the  individual,  then  obviomly  phy$iolp| 
economy  in  this  direction  would  in  the  long  run  be  utiecon 
ical,  and  indeed  injurious*  The  maintenance  of  body-we 
and  of  nitrogen  equilibrium  on  a  small  amount  of  pro 
food  would  count  for  Uttle,  when  compared  with  a  giBdual 
of  bodily  strength  and  vigor. 

It  was  truly  a  great  surprise  when  the  systematic  strei 
tests  applied  month  after  month  to  the  soldiers  indicmU 
marked  gain  in  muscular  power,  which  seemingly  Inctei 
as  the  rate  of  proteid  metabolism  diminished,  coincident  i 
the  decrease  in  the  amount  of  proteid  f<x>d  fed.  The  d^ 
niometer  tests  were  applied  primarily  to  make  sure  thei^ 
no  falling  off  in  strength,  and  when  the  marked  gains  aire 
referred  to  were  record^,  it  was  thought  at  first  that  I 
must  be  the  result  mainly  of  the  systematic  training  the 
diers  were  undergoing  in  the  gymnasium*  Undoubtedly, 
daily  traming,  with  the  moa^jrogular  aj^gystematic  meth 
of  living,  did  euntributaJHJ^^g^^^l^  beneticial 
suits  obuined,  but  as  ^^^^Bf^^^^B^eral  gsm 
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strength  became  more  and  more  apparent,  it  was  equally  clear 
there  were  other  factors  involved  than  mere  training, 

The  opportumty  presented  by  the  present  subjects  therefore 
wsuM  particularly  desirable.  These  men  had  been  in  training 
for  many  months,  some  of  them  for  several  years,  and  natu- 
rally had  acquired  a  high  degi-ee  of  proficiency  in  all  kinds  of 
athletic  work,  in  the  handling  of  themselves  and  in  the  hand- 
ling of  the  apparatus,  by  use  of  which  the  strength  tests 
are  made. 

j  The  tests,  etc.,  were  applied  exactly  in  the  same  manner  as 
in  the  ease  of  the  soldier  detail,  description  of  wliich  will  be 
found  on  pages  259  and  260. 

I  The  following  tables  give  the  results  of  the  tests  —  made  at 
the  Yale  Gymnasium,  and  reported  by  Dr,  Anderson  —  from 
January  to  June,  for  the  eight  men.  It  will  be  noted,  how- 
ever, that  the  record  of  Mr.  Bellis  is  incomplete.  This  was 
owing  to  an  injury  to  his  hand,  which  prevented  his  working 
with  the  apparatus  during  the  months  of  May  and  June, 

The  results  presented  by  these  tables  are  very  important  and 
suggestive.  Every  man,  without  exception,  showed  a  decided 
improvement  in  his  muscular  power  as  measured  by  the 
strength  tests.  With  many  of  the  men  the  gain  was  progres- 
sive, with  others  there  was  noticeable  —  as  in  the  ease  of  W, 
L.  Andei'son  and  G,  W.  Anderson  in  the  March  test  —  a  drop 
in  some  one  test.  This  could  generally  be  explained  by  some 
temporary  cause.  Thus,  the  March  test  taken  by  W,  L, 
Anderson  was  at  a  time  when  he  was  under  great  strain  in 
connection  with  an  intercollegiate  meet,  etc.  However,  it  is 
clear  from  the  figures  presented  that  all  these  men^  though 
living  on  a  greatly  reduc^  amount  of  proteid  food,  and  with 
certainly  no  increase  in  the  quantity  of  non-nitrogenous  food, 
showed  at  the  end  of  the  experiment  a  decidetl  gain  in  muscu- 
lar power.  Note  for  example  the  gmat  gain  in  strength  shown 
by  Schenker ;  in  January  his  dynamometer  tests,  etc,,  indicated 
a  total  of  5728,  while  at  the  close  of  the  experiment  in  June 
his  record  was  7135,  Again,  Bellis  increased  from  5993  to 
SI 65,  and  W.  L.  Anderson  from  6016  to  9472,     Further^  the 
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STRENGTH  OR  DYNAKOMETER  TKSTS.                      ■ 

m 

Ani>ebson,  G.  W. 

■ 

i 

1 

^i 

1 

1 

97 

t 

85 

1 

426 

1 

1 

1 

P 

1 

t 
I 

4913 

Jim.  20 

163 

600 

108 

900 

8 

n 

E 

1.06 

3300 

Feb.  20 

im 

635 

109 

106 

70 

380 

570 

10 

14 

E 

1.07 

3972 

6206 

I 

M»r,20 

169 

630 

no 

ia3 

75 

410 

720 

10 

9 

E 

1.07 

3021 

uM  ■ 

Apr.  20 

161 

600 

101 

97 

85 

490 

810 

13 

11 

.  , 

1.06 

3864 

6887 

1 

May  26 

im 

632 

120 

100 

80 

475 

886 

9 

15 

.  < 

,  *  . 

3816 

6476 

June  17 

167 

680 

100 

90 

80 

630 

840 

12 

14 

€062  6722 

Ani>b&bon,  W.  L. 

3m.  20 

im 

420 

95 

S8 

145 

410 

625 

13 

20 

E 

0.48 

4653 

6016 

Feb.  20 

Ida 

440 

95 

80 

137 

660 

660 

16 

25 

E 

0.46 

6620, 

aM2 

Mar,  20 

1S6 

4S0 

96 

85 

140 

510 

570 

11 

15 

E 

0,47 

3610 

4890 

Apr  20 

138 

4fl0 

93 

76 

166 

650 

730 

12 

30 

1.04 

5806 

7619 

May  25 

134 

450 

m 

70 

156 

570 

^0 

26 

31 

,  . 

,  »  - 

7604 

9267 

June  17 

137 

460 

96 

86 

160 

GOO 

8d0 

30 

20 

7672 

9472 

« 

ElLLlH. 

Jan.  20 

180 

650 

130 

130 

155 

650 

826 

10 

13 

E 

1.06 

4663 

6993 

Feb.  20 

174 

600 

156 

135 

136 

580 

926 

11 

15 

E 

1.08 

4616 

6446 

Mar.  20 

176 

660 

150 

136 

155 

500 

900 

12 

20 

E 

1.08 

5728 

7668 

Apr.  20 

177 

610 

160 

160 

160 

660 

nil 

13 

21 

mK% 

8166 

CaIiLAHAIT* 

Jan.  20 

204 

565 

106 

110 

145 

460 

920 

a 

1 

B 

1.20 

724 

2164 

Feb,  20 

198 

660 

120 

120 

146 

440 

690 

4 

3 

F 

1.18 

1866 

27130 

Mar.  20 

1S6 

666 

126 

115 

146 

420 

660 

6 

4 

£ 

L16 

loet 

3142 

Apr,  20 

181 

580 

120 

120 

146 

530 

685 

6 

4 

*  • 

1.16 

1629 

8^0 

June  IB 

184 

120 

115 

140 

520 

890 

7 

6 

1  14 

2208 

3983 

i.              \          ' 
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DONXHUE. 

1 

If' 

1 

1 

1 

1 

1 

1 

1| 

E 
: 

^ 
^ 

1 

Jul.  20 

142 

S20 

96 

100 

74 

330 

600 

12 

12 

E 

1.04 

3480 

4684 

Feb.  20 

136 

a46 

106 

115 

96 

340 

490 

13 

14 

K 

1.04 

3753  , 

4906 

Mar.  20 

137  ! 

400 

110 

05 

100 

340 

710 

15 

16 

E 

1.06 

4309 

6664 

May  1 

138 

4i^ 

95 

80 

116 

360 

G50 

17 

16 

'  * 

.  .  . 

4564 

6864 

Ma  J  20 

137 

426 

108 

90 

136 

430 

670 

17 

16 

'  * 

4689 

6917 

Jacobus. 

Jau.  20 

126 

350 

97 

93 

96 

260 

300 

14 

14 

E 

LOO 

3712 

4648 

Feb.  20 

124 

380 

97 

97 

76 

400 

470 

16 

15 

E 

1.02 

3683 

4883 

Mar  20 

125 

370 

96 

95 

80 

430 

490 

16 

15 

E 

1.03 

3810 

6000 

May  2 

124 

360 

86 

90 

lOO 

350 

510 

16 

14 

. 

1.03 

3610 

4740 

May  26 

126 

3tiO 

95 

95 

110 

360 

600 

14 

17 

-  . 

.  .  . 

3876 

6135 

June  10 

126 

376 

95 

85 

120 

400 

700 

15 

19 

4267 

5667 

BQnmJSKnn. 

Jan.  20 

161 

486 

112 

90 

136 

410 

440 

14 

14 

E 

1.06 

4771 

5728 

Feb.  20 

1&9 

490 

115 

90 

126 

630 

730 

14 

15 

E 

1.07 

4748 

6338 

Mar.  20 

168 

600 

100 

96 

120 

550 

7S0 

16 

16 

E 

n.i2 

4830 

6476 

Apr,  20 

161 

490 

90 

90 

127 

410 

680 

17 

16 

.  . 

1,10 

6248 

6646 

Maym 

169 

600 

125 

105 

155 

470 

&50 

16 

16 

*  , 

im 

5104 

6809 

June  9 

leo 

500 

110 

110 

155 

670 

910 

17 

16 

5280 

7135 

Staflbtoh. 

Jan.  30 

170 

620 

105 

105 

156 

465 

570 

11 

12 

E 

1.21 

3961 

6361 

Feb.  20 

167 

620 

106 

110 

im 

560 

690 

6 

10 

E 

L22 

2704 

4319 

Mar.  20 

170 

600 

100 

100 

146 

S60 

600 

7 

12 

V. 

,  •  . 

3268 

456S 

Apr.  20 

16^ 

500 

100 

105 

165 

410 

670 

9 

14 

.  ^ 

.  .  . 

3726 

5886 

May2fi 

164 

516 

100 

95 

150 

470 

no 

12 

20 

5248 

6833 
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men  all  agree  in  the  good  effect  the  changed  conditions  have 
had  upon  them,  and  they  have,  without  exception,  been  able  to 
do  their  athletic  work  and  maintain  their  athletic  supremacj* 

Naturally,  in  the  case  of  these  men  the  gain  in  sitrength 
recorded  cannot  be  assigned  to  systematic  training-  The  only 
change  in  tlieir  mode  of  living  which  can  in  any  sense  be  con- 
sidered as  responsible  for  the  improvement  is  the  cbanije  in 
diet.  The  main  fact  to  be  empliasized,  however,  is  that  ihe&d 
men  —  tmined  athletes,  accustomed  to  living  on  relatively 
large  amounts  of  proteid  food  —  for  a  period  of  five  months 
reduced  their  intake  of  proteid  food  more  than  fifty  per  cent 
without  loss  of  bodily  strength,  but,  on  the  contrary,  with  a 
marked  improvement  in  tlieir  muscular  power. 

Most  striking  is  this  gain  in  strength  when  compared  mih 
tlie  veiy  marked  decline  in  the  rate  of  proteid  metabolism- 
Thus,  in  the  case  of  Jacobus,  the  excretion  of  metaboUaed 
nitrogen  was  reduced  to  7.43  grams  per  day  as  the  a%"erage  for 
the  last  two  montlis  of  the  experiment,  yet  bis  strength  test 
showed  an  increase  from  4548  in  Januaiy  to  5667  for  June, 
Further,  it  must  be  recalled  that  an  excretion  of  7-43  grams  of 
nitrogen  means  the  metabohsm  of  only  46,4  grams  of  proteid 
matter*  Similarly,  in  the  case  of  Donahue,  a  very  active  man 
whose  work  on  the  Varsity  basket-lmll  team  called  for  vigors 
ous  exercise,  his  strength  test  rose  from  4584  to  5917  on  a 
daily  diet  which  led  to  tlie  metabolism  of  only  7.39  grams  of 
nitrogen  per  day,  or  about  46  grams  of  proteid  matter.  Fur- 
ther, Donahue  frequently  referred  to  the  far  greater  freedom 
from  fatigue  he  experienced  on  the  low  proteid  diet,  and  he 
was  clearly  couseious  of  a  distinct  improvement  in  hia  physical 
condition. 

The  following  letter  from  Dr.  Anderson,  the  Director  of  the 
Yale  Gymnasium,  gives  his  estimate  of  the  men  at  the  end  of 
the  first  three  months  of  the  experiment : 


k 
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YAite  UifiTBaiiTY  GifjfNAsiujf,  New  Havik,  Conn., 

April  12,  1904- 

Frofessor  Ecssell  IL  Chittenden, 

Director  of  the  Sheffield  Scientific 
School,  Yale  IfniverMtj/. 

BiiiJt  Sir,  —  Herewith  fiDd  a  brief  report  of  the  physical  con- 
dition and  ability  of  the  eight  Yale  sludenta  who  are  taking  the 
special  diet  while  engaged  in  active  exercise* 

TheBc  men,  with  one  exception,  On  Callahan,  are  experts  in 
their  special  lines  of  avocation* 

Mr,  G.  W<  Akdersok  is  a  foot-ball,  base-ball,  and  basket-ball 
player,  as  well  as  a  crew  man  {not  Varsity),  well  built  and 
an  all  roand  athlete. 

Mr,  Wp  L.  Akdeesok,  a  ^^  Y"  athlete  (hurdler),  the  captain  of 
the  Yale  Gymnastic  Team,  University  Gymnastic  Champion, 
and  American  Collegiate  Gymnastic  Champion. 

Mr.  H.  8.  Bellis,  a  member  of  the  Y.  G,  A.,  a  gymnast  and 
acrobat  and  in  constant  trainiog. 

Dr.  W-  H.  Callahan,  Medical  Assistant  at  the  Gymnasium, 
in  daily  practice  in  the  gymnasium  j  bowling,  band-ball, 
and  running. 

Mr.  M.  DoNAHCE,  a  very  muscular  aud  versatile  athlete,  a  foot- 
ball player  and  a  Varsity  basket-ball  player, 

Mr*  C.  S.  Jacobus^  a  *' Y"  athlete,  a  noted  longKlistance  jnan, 
and  one  of  the  best  University  nmnera. 

Mr.  H*  R,  Sca£Nsmt,  an  active  member  of  the  Y.  G.  A.,  a 
point  winner  and  intercollegiate  competitor  in  gymnastics. 

Mr.  John  Stapleton,  a  wi^estlcr  and  gymnast*  A  profesgionali 
a  man  of  large  body  and  great  strength* 

These  eight  men  are  in  constant  practice  and  In  the  '*  pink  of 
condition.*'  They  were  in  ^'training  form**  when  they  began  the 
changed  diet  All  have  lost  in  weight,  especially  Dr  Callahan, 
who  has  dropped  from  201  pounds  to  185  pounds  in  two  mouths. 
Dr.  Callahan  is  not  an  athlete,  but  is  a  vigorous  worker  in  the 
gymnasium,  being  in  daily  and  constant  practice.  He  is  liberally 
supplied  with  adipose  tissue  and  can  well  afford  to  drop  in 
weight. 
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As  to  the  loss  of  weight  in  the  otber  caseB,  it  would  not  be  wW 
to  attribute  this  to  the  diet  alooe.    We  find  that  most  athletes  who 
represent  the  UniTcrsity  in  the  big  contests  lose  in  body- weight » 
but  I  attribute  this  loss  as  much  to  worry  and  reaponsibUity  ms  to 
strict  boiiily  activity. 

These  students  are  in  a  different  class  from  the  soldiers,  fir;' 
because  they  sire  well  educated  young  men,  secondly^  because  th*.  if 
development  was  towartls  a  specific  end^  the  attainment  of  str^nsrth 
and  skill  aa  representative  Yale  athletes,  and  thirdly,  on  moc <•■:'' 
of  college  requirements  of  fifteen  hours  per  week*  which  linie 
stands  for  study  aiul  laboratory  attendance  aside  from  the  FeeiUi- 
tions.  We  have  here  a  double  drain  on  the  body  energy.  AJl 
mental  work  is  expensive,  hence  the  demand  upon  the  corporeal 
aery  has  been  very  constant  and  strenuous, 
'notice  little  change  in  the  condition  of  the  men  over  that  of  a 
year  ago,  when  1  had  most  of  them  with  mc  and  under  like  physical 
training. 

In  the  case  of  W.  L.  Anderson,  captain  of  the  Yale  Gymtis&sUc 
Association,  there  was  a  noticeable  falling  off  in  the  stJ'engtb  tests 
in  February  and  March^  but  I  believe  the  worry  incident  to  the 
intercollegiate  contests,  the  steady  training,  and  the  bnsine!^ 
cares  of  the  Association  went  far  towards  producing  a  fatigue<i 
state.  W.  L.  Anderson  is  only  a  freshman  in  the  Medical  School; 
he  did  his  studying  at  night,  and  this  combined  with  his  youth 
doubtless  caused  the  loss  of  weight  as  much  as  any  change  in  diet. 
He  has  shown  the  same  symptoms  before  this  year  At  this  writ- 
ing he  ie  in  good  physical  condition,  I  speak  with  certainty  in  his 
case  because  I  have  had  good  opportunity  to  study  him  at  home* 
It  w;a«  while  under  the  restricted  diet  tliat  he  won  both  cAampion- 
ships,  iltese  being  the  Collegiate  and  AU-mroufyd  Inter colhgioi^^ 
Championship  of  America* 

Schenker  won  points  for  the  first  time  in   the    intercolle^ate' 
contests  while  on  the  diet ;  he  showed  no  falling  off,  rather  to  the 
contrary,  made  a  steady  gain  in  ability. 

Jacobus  complained  of  a  pain  in  his  side  but  in  spite  of  this  he 
lias  entered  a  number  of  events,  has  kept  up  his  training  and  is 
in  good  condition.  Jacobus  is  a  long-distance  runner ;  great 
endurance  is  required  for  these  events,  and  this  endurance  he  has 


•  Italics  inierted  by  R-  H.  C. 
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kept  up.     H€  tells  me  hiB  stomach  is  io  better  condition  than  it 
has  been  duriog  his  three  years  of  work  at  Yale. 

DonaJiue  has  steadily  improved  in  ability.     He  has  kept  his 

position  on  the  Varsity  Basket  Ball  Team,  and  has  put  up  strong 

and  aggressive  gameSf  and  says  he  is  as  well  as  ever. 

I     Stapleton  shows  uo  falling  o0  at  all.     He  keeps  up  wrestlmg^ 

^  which  is  a  drastic  exercise;  he  works  at  heavy  gymnastics  and 

gains  steadily. 

One  matter  must  be  reported  in  reference  to  the  strength  tests. 
The  first  trial  was  made  when  all  members  of  the  squad  were 
present  CoUege  men  are  very  sensitive  to  competition,  hence  the 
great  exertion  put  forth.  The  other  trials  were  made  when  the 
men  were  by  themselves.    The  ''spur"  was  missing, 

I  have  watched  the  efforts  of  these  men  with  interest  and  care, 
especially  as  two  of  them  live  in  my  own  family,  I  fail  to  see 
any  falling  off  in  strength,  the  case  of  W,  L.  Anderson  excepted. 
The  fellows  report  being  in  satisfaetory  shape  and  claim  that  the 
*-'  ups  and  downs  '*  are  no  more  in  evidence  this  year  than  in  the 
past. 

These  picked  men,  representing  several  kinds  of  competitive 
sports,  have  gained  io  ability  and  skill  on  the  more  limited  diet 
they  are  now  using,  and  are  not  showing  any  signs  of  deterioration 
from  the  diminished  intake  of  proteid  food,  I  pronounce  them, 
from  a  physical  standpoint,  in  good  shape* 
Respectfully  yours, 

(Signed)    William  G.  Andebson. 

It  must  be  remembered  that  this  letter  from  Dr,  Anderson 
was  written  after  the  March  strength  test  was  taken,  and  prior 
to  the  test  of  April  20,  Dr*  Anderson  was  not  in  New  Haven 
at  the  close  of  the  experiment,  consequently  it  was  not  pos- 
sible to  obtain  his  estimate  of  the  men  at  that  date,  but  there 
can  be  no  question  that  there  was  a  distinct  improvement 
from  the  middle  of  April  to  the  middle  of  June ;  certainly  as 
marked  as  the  improvement  from  the  beginning  of  the  experi- 
ment in  January,  to  April  12,  the  date  of  Dr-  Anderson's 
letter. 

Finally,  attention  may  be  called  to  the  photographs  of 
Messrs.  Stapleton,  Bellis,  and  W  T,,  Anderson,  which  are  in- 
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troduoed  primarily  to  show  the  physical  make-up  and  mi 
cular  development  of  the  men  composing  this  student  gmttp. 
The  photographs  of  Stapleton  were  taken  in  April,  1904,  after 
he  had  been  under  experiment  for  three  months.  The  photo- 
graphs  of  Bellis  and  W.  L,  Anderson  were  taken  prior  to  the 
experiment.  They  all  afford  a  good  illustration  of  the  higlily 
developed  muscular  mechanism  of  different  types,  \viiix  a  oor^ 
responding  adaptability  for  different  lines  of  mu&cular  eflfort* 


Reaction  Time. 

ThiTOUgh  the  courtesy  and  kind  co-operation  of  Dr,  Charks 
H,  Judd,  in  charge  of  the  Yale  Psychological  Laboiutorj" ,  tbaso 
students  were  subjected  to  the  same  careful  tests  during  the 
five  months  of  their  experiment  as  were  applied  to  the  soldier 
detaiL  The  results  which  are  presented  in  the  following  re- 
port, kindly  prepared  by  Dr*  Judd»  indicate  quite  clearly  thai 
there  was  no  general  ner\"ous  change  in  the  reactors  as  a 
result  of  the  low  proteid  diet.  The  datii  presented  by  Dr. 
Judd  in  tliis  connection  will  be  found  Ln  the  aecompanymg 
tables,  which,  while  indicating  no  noticeable  improvement  in 
the  nervous  condition  of  the  men,  make  it  quite  plain  tbai 
no  deterioration  whatever  occurred  as  the  result  of  the  lowered 
proteid  metabolism. 

Report  on  Reaction 

Reaction  tests  with  the  group  of  University  stndenta  were 
conducted  in  essentially  the  same  way  as  were  the  reaction  teata 
with  the  soldiers.  Details  in  regard  to  the  method  and  appamtns 
employed  need  not  be  repeated  They  can  be  found  on  pages 
274  to  276. 

Two  new  tests  were  added  to  the  regular  reaction  delermina- 
tions.  One  of  these  consisted  in  taking  a  record  of  the  oiimher 
of  taps  which  could  be  executed  in  ten  seconds.  The  reactor  was 
seated  before  a  table  on  which  was  fastened  a  telegraph  key.  He 
held  the  key  between  his  thumb  and  first  two  fingers,  and  at  a 
given  signal  began  tapping  as  rapidly  as  possible  until  told  to 
stop.     Each  time  he  tapped  he  closed  an  electric  circuiL     The 
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current  thus  made  was  carried  through  a  marker  which  indicated 
on  a  smoked  paper  each  make  and  break  at  the  key*  A  time  line 
from  a  rod  vibrating  at  the  rate  of  once  every  twentieth  of  a 
second  was  traced  on  the  smoked  paper  parallel  with  the  marker 
record  By  a  comparison  of  the  time  line  with  the  marker  record^ 
it  was  easy  to  determine  the  number  of  tapa  made  in  ten  Beconde, 
At  firsts  the  number  of  taps  per  second  were  counted,  but  the  re- 
sults showed  such  uniformity  from  second  to  second  on  a  given 
day  that  ooly  the  net  results  for  the  whole  ten  seconds  are  given 
iu  the  tables. 

The  second  test  abided  to  the  reaction  t^ts  was  undertaken  to 
determine  the  steadiness  of  the  subjects*  Two  brass  rods  40  cm. 
long  were  held  in  a  vertical  position  at  a  distance  of  7  mm.  from 
each  other.  The  subject  took  in  his  right  hand  a  brass  roil  40  cm, 
long  and  5  mm,  in  diameter  and  tried  to  pass  the  end  of  this  rod 
up  and  down  between  the  vertical  rods  without  touching  them. 
The  subject's  relation  to  the  vertical  rods  may  be  further  defined 
by  saying  that  he  stood  directly  in  front  of  them  and  reached  out 
nearly  at  arm's  length.  The  vertical  rods  were  at  about  the  height 
of  his  chest.  In  order  to  get  a  record  of  the  accuracy  with  which 
the  subject  moved  the  hand-rod  up  and  down  without  touching  the 
vertical  rods,  t!ie  vertical  rods  and  the  hand-rod  were  connected 
with  the  two  i>oles  of  an  electric  circuit.  Whenever  they  touched 
they  closed  the  circuitj  and  a  marker  placed  in  the  same  circuit 
recorded  the  fact  on  a  smoked  paper  record.  The  time  waa 
recorded  in  parallel  with  this  record,  so  that  any  long  continued 
contact  could  be  measured.  For  the  most  part,  contacts  were  only 
of  very  brief  duration.  In  reporting  the  results  of  this  test,  every 
contact  made  while  passing  the  rod  once  downward  and  once  up- 
ward is  counted  as  ut  leai^t  one.  Continued  contacts  are  recorded 
as  two,  three  or  more,  according  to  the  period  of  duration.  Where 
there  arc  such  added  counts  because  of  continued  contacts,  a 
second  quantity  is  given  in  the  tables  after  the  first.  This  second 
quantity,  which  is  enclosed  in  parenthesis,  indicates  merely  the 
number  of  contacts  without  reference  to  whether  they  are  long  or 
short 

No  special  comments  are  necessary  to  explain  the  tables. 
Tables  1-5  report  in  si^mas,  or  thousandths  of  a  second,  the 
average  time  of  ten  reactions  on  the  date,  and  for  the  subjecti 
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indicated.  In  the  third  colamti^  ia  the  mcao  variation  for  the  series 
of  teu  reactions. 

Table  G  shows  the  general  averages  by  the  month  for  a  giTen 
mdividual,  and  in  the  sixth  column  the  general  average  of  all  the 
determinations  for  each  reactor.  The  fourth  eolimm  in  each  of 
the  earlier  tables  shows  how  much  the  results  of  a  given  day  vary 
from  the  final  general  average  <  All  the  tables  give,  at  the  bottom, 
group  averages  whenever  the  full  series  is  present. 

Table  7  gives  the  number  of  laps  executed  in  ten  seconds  at 
each  successive  test.  The  dates  are  not  given  in  detail,  but  arc 
the  same  as  those  of  the  reaction  tests. 

Table  8  gives  the  monthly  averages  of  taps. 

Table  9  presents  the  results  of  the  steadiness  tests. 

The  three  sets  of  results,  namely,  those  from  reaction^  tap- 
ping, and  steadiness^  diflfer  from  each  other.  On  the  whole,  the 
reactions  grow  longer;  the  tapping  varies,  bat  shows  neither  de- 
cided improvement  nor  deterioration;  while  steadiness  Improves 
very  decidedly. 

The  comment  made  on  the  results  obtained  with  the  soldiers 
applies  here  so  far  as  the  reaction  tests  are  concerned.  These 
tests  were  not  repeated  with  sufl3cient  frequency  to  reduce  the 
reaction  to  automatic  performance. 

The  tapping  is  such  a  simple  performance  that  improvement  Is 
not  to  be  expected.  The  absence  of  any  general  improvement  or 
deterioration  argues  for  an  absence  of  any  general  nervous  change 
in  the  reactors. 

The  improvement  in  steadiness  is  in  part  at  leasts  probably  in 
very  large  measure,  due  to  the  fact  that  the  subjects  became  more 
familiar  with  the  test  and  approached  it  with  less  of  the  embarrass- 
ment which  attends  a  new  and  unfamiliar  test 

The  lengthening  of  the  reaction  times  indicates  a  less  luteasi 
concentration  of  the  subject  upon  the  work  in  hand.  The  slightest 
relaxation  of  attention  puts  the  subject  behind  in  responding  to 
the  signal.  It  was  clear  to  superficial  observation,  especially  in 
certain  individual  cases,  that  the  subject  was  giving  less  attention 
in  the  later  experiments.  This  lack  of  concentration  is  not  ob\i- 
ously  related  to  the  changes  in  diet.  Indeed^  the  fact  that  no 
corresponding  falling  off  appears  in  the  tapping  would  seem  to 
argue  that  the  lack  of  attention  in  the  reaction  testa  was  not  due 
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to  deep-seated  nervous  conditions,  so  much  as  to  growing  impa- 
tience on  the  part  of  the  reactors  with  the  ordeal  of  being  tested. 
The  tapping  experiment  is  less  likely  to  be  affected  by  lack  of 
interest  on  the  part  of  the  subject,  because  here  the  subject  is 
called  upon  to  be  constantly  active,  and  there  is  no  such  oppor- 
tunity for  attention  to  lapse  as  is  furnished  by  the  intervals  which 
intervene  between  successive  reactions.  The  tapping  is  accord- 
ingly perhaps  the  best  series  on  which  to  base  final  judgment  as  to 
the  nervous  condition  of  the  men.  Here,  there  appear  the  varia- 
tions which  show  in  any  ordinary  series,  but  there  is  no  steady  im- 
provement through  growing  familiarity  with  the  test,  nor  any 
laxness  of  attention  to  produce  relatively  unfavorable  results. 

Mr.  Steele  and  Dr.  McAllister  are  largely  responsible  for  the 
actual  collection  of  the  data  on  which  this  report  is  based. 

(Signed)     C.  H.  Judd. 
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II.  Anderson,  W,  L, 
HI  B«llii  .... 

19 
18 
16 
17 
17 
17 
19 

153.6 
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162.3 
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46.6 
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66.1 
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20.1 
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V.  Jacobtu  ,     .     . 
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Group  avemgefl 188.8 

Vm.  Cftll*ban* 

18 

158.2 

10.4 
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210.8 

27.2 
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*  Kept  leparate  because  series  of  tests  is  not  complete. 
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TABLE  8.— Apbil,  1904. 


Name. 

Dftte. 

ATg. 

M.  V. 

Var. 
from 
O.  A. 

Date. 

Ayg. 

M.  V. 

Var. 
from 
G.A. 

2.0 

I.  Anderson,  G.  W. 

22 

202.8 

10.0 

17.9 

29 

182.9 

0.7 

II.  Anderson,  W 
UI.  Bellis    .    . 

T, 

29 
26 

195.0 
182.6 

20.8 
18.2 

33.5 
0.7 

19 

193.0 

27.2 

11.2 

rV.  Donahue   . 

. 

20 

198.4 

7.0 

36 

27 

191.6 

37.6 

10.4 

V.  Jacobus 

. 

20 

268.1 

70.7 

28.2 

27 

221.3 

14.7 

8.6 

VI.  Schenker  . 

. 

21 

229.4 

33.0 

0.5 

28 

250.1 

7&8 

20.2 

VII.  Stapleton  . 

• 

29 

217.1 

80.6 

8.1 

Group  arerages 

205.8 

VIII.  Callahan 

21 

205.5 

12.6 

12.3 
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TABLE  5.  — June,  1904. 


Name. 

Dftto. 

ATg. 

M.  T. 

Var.  from 
O.  A. 

L  Anderson,  G.W 

3 

197.4 

168 

12.6 

II.  Anderson,  W.L 

7 

226.8 

20.3 

1.7 

III.  BelUs 

7 

162.0 

8.4 

19.8 

IV.  Donahue 

1 

208.4 

31.7 

6.4 

V.  Jacobus       

1 

284.6 

45.6 

69.7 

VL  Schenker 

3 

228.6 

48.3 

1.3 

VIL  Stapleton 

7 

210.4 

34.2 

1.4 

Group  arerages 

216.9 

29 
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TABLE  6. 


Hamsk                             ^ 

Febnuary. 

BtRFCh. 

AfrrU. 

May. 

Jims. 

11 

1^ 

1^ 

It 

^1 

I   Anderson,  G.  W.     .    . 

11.   Anderson,  W.  L.      .     . 

m.  BelUs      ...... 

IV.   Donahnc     ..... 

V.  Jacobui  ...... 

VI.  Schenker     ..... 

VIL  Stapleton 

177.9 
277.a 
185.8 
178.1 
187.8 
18e.l 
186.0 

177.8 
210.7 
182.3 
213.4 
206.4 
200,7 

aoe.3 

192.9 

195.0 
187.8 
196.0 
237.2 
230.8 
217.1 

imB 

224.3 

178.5 
212.2 
238.9 
215.2 

214.4 

197.4 
2263 

162.0 
208.4 
284.6 
228.9 

210.4 

im3 

228,5 
181.8 
202.0 
224.0 

229,9 

Monthly  ttvemges     .    .     . 

196.8 

200.2 

200.S 

2l0.« 

sia» 

VIIL   Callahan      .     ,     ,     .     . 

183.G 

194.9 

205.5 

m2 
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TABLE  8. 


Name. 

Febnuoy. 

March. 

ApriL 

May. 

June. 

Avg.ofaU 
Determina- 

tionafor 
the  Month. 

Avg.  of  aU 

tionsfor 
the  Month. 

Arg.  of  aU 

tionafor 
the  Month. 

Avg.  of  aU 

tionsfor 
the  Month. 

Avg.ofaU 

I>e(ennina- 

tionafor 

I.  Anderson,  G.  W. 

n.  Anderson,  W.  L. 

ni.Bellis    .    .    .    . 

IV.  Donahue   .    .    . 

V.  Jacobus     .    . 

VI.  Schenker  .    .    . 

VII.  Stapleton  .     .    . 

88 
84 
87 
85 
76 
64 
87 

71 
79 
78 
83 
74 
66 
70 

75 
88 
69 

85 
78 
G5 
79 

74 
81 
74 
90 
80 
69 
78 

76 
78 
72 
88 
74 
74 
74 

Monthly  averages    . 

81 

74 

76 

81 

75 

VIII.  Callahan    .     .     . 

79 

86 

86 
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General  Sitmmaby, 

It  is  quite  evident  from  a  study  of  th©  results  obtained  in 
the  foregoing  experiments  that  young,  vigorous  men  of  the 
type  under  observation,  trained  in  athletics,  accustomed  to 
the  doing  of  vigorous  muscular  work,  can  satisfy  all  the  true 
physiological  needs  of  their  bodies  and  maintain  their  physi- 
cal strength  and  vigor,  a^  well  as  their  capacity^  for  mental 
work,  with  an  amount  of  proteid  food  equal  to  one-half*  or 
one-third,  that  oi-dinarily  consumed  by  men  of  this  stamp.  As 
the  results  show%  all  these  men  induced  their  rate  of  proteid 
metabolism  in  such  degree  that  the  amount  of  nitrogen  ex* 
creted  daily  during  the  period  of  the  experiment  averaged  8.8 
gi-ams,  implying  a  metabolism  of  about  55  grama  of  proteid 
matter  per  day. 

la  other  words,  these  athletes  were  able  to  reduce  their 
nitrogenous  metabolism  to  as  low  a  level  as  many  of  the  men 
of  the  professional  group  and  of  the  soldier  group^  and  thi^^ 
with  not  only  maintenance  of  health  and  strength^  but  w^ith  a 
decided  increase  in  their  muscular  power. 

Metabolized  nitrogen  per  kilo  of  body- weight  for  all  these 
men,  with  one  exception,  during  the  experiment  amouBted  to 
0.108  to  0.134  gram  per  daj,  fully  as  low  as  was  obtained  with 
the  menibei-s  of  the  soldier  detail  on  their  prescribed  diet.  It 
is  clear,  therefore,  that  physiological  economy  in  nutrition  ii 
as  safe  for  men  in  athletics  as  for  men  not  accustomed  to  vigo- 
rous exercise.  There  is  obviously  no  physiological  ground  for 
the  use  of  such  quantity  of  prateid  food,  or  of  total  nutrients^ 
aa  the  prevalent  dietary  standards  caU  for. 

The  athlete,  as  vreU  as  the  less  active  man  (phj^ically), 
or  the  professional  man,  can  meet  all  his  ordinary  reqmre- 
ments  with  an  intake  of  proteid  food  far  below  the  quan- 
tities generally  consumed,  and  this  witliout  increasing  in  any 
measure  the  amount  of  non-nitrogenous  food* 


I 
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IV.     THE   SYSTEMIC   VALUE  OF   PHYSIOLOGICAL 
ECONOMY   IN   NUTRITION. 

It  is  one  of  the  axioms  of  physiology  that  the  majority  of 

the  diseases  of  mitnkmd  are  due  to,  or  are  connected  with,  per- 
versions of  nutrition.  General  or  local  disturbances  of  meUib- 
olisni  are  bniajtUy  responsible  for  disea^.,  and  with  a  due 
recognition  of  this  fact  it  may  be  well  to  consider  more  spe- 
cifically whether  greater  economy  in  the  consumption  of  food, 
L  r'.,  a  restriction  of  the  daily  diet  to  amounts  more  commen- 
surate w4th  the  physiological  needs  of  the  body,  may  not  be  of 
value  in  preventing  disease,  or  prove  of  use  in  combating  dis- 
eiise  when  the  latter  has  manifested  itself. 

Broadly  speaking,  the  extent  and  character  of  the  metabolic 
piXKiesses  of  the  body  are  dependent  in  large  measure  upon  the 
amount  and  chai-acter  of  the  diet*  Further,  it  is  equally  cer- 
tain that  the  chemical  composition  of  the  blood  and  lymph  is 
quickly  affected  by  the  amount  and  character  of  the  food 
materials  absorbed  from  the  alimentary  canal.  Even  in  the 
matter  of  secretion  of  the  digestive  juices,  we  liave  learned* 
through  the  recent  experiments  of  Pawtow%  that  the  chemical 
composition  and  solvent  action  of  these  fluids  may  be  modi- 
tied  by  the  amount  and  chamcter  of  the  food  fed-  How  much 
more,  then,  m^iy  we  expect  the  intricate  processes  of  cell  and 
tissue  metabolism  to  be  modified  by  changes  in  the  chemical 
composition  of  the  blood  and  lymph  that  bathe  them. 

Further,  recognizing  as  we  must  the  extreme  sensitive- 
ness of  the  central  and  peripheral  parts  of  the  nervous  system 
to  changes  in  the  composition  of  the  blood,  we  see  suggested 
indirect  ways  by  which  metabolism,  both  general  and  local, 
may  be  modified  by  influences  exei^ted  u|3on  the  nervous  sys- 
tem, whereby  the  nutritive  condition  of  individual  structures 
may  undergo  change.  Vasomotor  influences^  controlled  as 
they  are  by  nerve  fibies,  which  in  turn  are  sensitive  to  the 
oonditions  of  their  environment,  likewise  indirectly  affect  the 
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rate  and  character  of  tissue  meUbolism ;  a  fact  which  iiiajr 
serve  to  emphasise  the  many  ways  whereby  the  metaboliBtQ  of 
an  organ  or  tissue  may  be  modified  through  the  primary  iaflu- 
ence  of  a  diet  which,  controlling  in  a  measure  the  volume  and 
character  of  the  circulating  blood  and  1  ynip!i»  must  of  nece^ity 
exert  an  influence  more  or  less  extended. 

The  one  factor  above  all  others  that  tends  to  increase  the 
extent  of  proteid  katabolism  is  the  amount  of  proteid  fo<id  iis- 
gested.  Increase  in  the  amount  of  the  albuminous  foods^tuffs 
h  at  once,  or  speedily,  foUowcd  by  an  increase  in  the  outpui 
of  nitrogenous  waste  pradncts^  the  latter  constituting  a  gnod 
measure  of  the  extent  of  proteid  metabolism  going  on  in  the 
body.  We  have  been  taught  to  believe  that  the  healthy  adult 
under  ortUnary  conditions  of  life  needs  for  the  maintenance  of 
health,  strength,  bodily  and  mental  vigor,  about  118  gnims  of 
proteid  food  daily.  This  amoimt  of  albuminous  food,  if 
metaliolized,  means  at  least  16  grams  of  nitrogen  in  the  urine, 
in  the  form  of  urea,  uric  acid,  creatinine  purin  bases,  and  other 
nitrogenous  products  more  or  less  closely  related.  Under  tli6 
stress  of  modern  conditions  and  following  the  dictate<s  of  ^i 
acquired  taste,  the  daily  intake  of  proteid  food  in  many  indi- 
viduals at  least  far  exceeds  the  above  figures,  with  an  increade 
of  proteid  katiibolism  equal  to  18  or  more  grams  of  nitrogen 
in  the  24  hours'  urine. 

When  we  recall  timt  these  18  gramSf  or  more,  of  nitrogen  in 
the  urine  reach  the  final  stage  of  urea,  etc.,  only  by  passing 
through  a  series  of  stages,  each  one  of  which  means  the  using 
up  of  a  certain  amount  of  energy,  to  say  nothing  of  tlie  energy 
made  use  of  in  digestion,  absorption,  etc,,  we  can  easily  picture 
to  ourselves  the  amount  of  physiological  labor  which  the 
daily  handling  by  the  body  of  such  amounts  of  proteid  food 
entaib.  Further,  it  needs  very  little  imagination  to  see  that 
a  latge  amount  of  energy  is  used  up  in  passing  on  these  ni- 
trogenous waste  products  from  organ  to  organ,  or  from  tissue 
to  tissue,  on  the  way  to  elimination,  and  we  can  fancy  that 
liver  and  kidnej^s  must  at  times  rebel  at  the  excessive  labor 
they  are  called  upon  to  perform. 
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Moreover,  the  thought  suggests  itself  that  possibly  these 
waste  products  of  proteid  raetabolisra,  the  leucomaines  so 
abundantly  forined  in  the  breaking  down  of  proteid  material, 
are  not  whoDy  free  from  objectionable  features.  If  so,  an  ex- 
cess of  such  products  might  be  advantageously  dispensed  with. 
Indeed,  we  have  what  seems  abundant  evidence  tending  to 
show  that  many  of  the  nitrogenous  waste  products  elaborated 
in  the  body  through  the  breaking  down  of  proteid  materials 
are  possessed  of  more  or  less  physiological  action-  Even 
that  direct  antecedent  of  urea,  ammonium  carbamate,  which 
we  have  reason  to  believe  is  formed  more  or  less  generally 
throughout  the  tissues  of  the  body,  is  not  above  suspicion. 
To  be  sure.  Nature  has  provided  a  mechanism  in  the  hepatic 
cells  whereby  it  is  quickly  transformed  into  the  harmless  urea, 
but  it  is  only  necessary  to  join  the  portal  vein  to  the  hepatic 
vein,  thereby  tlirownng  the  liver  out  of  the  ciiicuit,  in  oider 
to  see  the  effect  of  an  excess  of  proteid  food.  Under  such 
conditions,  this  is  followed  by  the  appearance  of  all  the  symp- 
toms of  poisoning  with  ammonium  carbamate,  L  e.,  convulsions 
ending  in  death,* 

Farther,  we  may  refer  to  the  observations  of  Mallet f  with 
creatin  and  creatinin,  two  conspicuous  nitrogenous  bases  pres- 
ent in  muscle,  which  show  unmistakably  that  these  bodiet^  tend 
to  retard  slightly  the  action  of  the  heart  This  seems  to  he 
their  most  decided  physiological  effect,  although  large  dosea 
likewise  cause  a  slight  frontal  headache,  with  some  general 
nerv^ous  agitation.  Attention  may  also  be  called  to  the  ex- 
tremely important  experiments  of  Minkowski,  f  in  which  he 
found  that  adenin  —  one  of  the  purin  bases  formed  in  the 
breaking  down  of  cell  nuclei  —  hfus  a  most  marked  toxic  action, 
both  on  man  and  on  dogs*     Adenin  affects  the  circulatory  ap- 

•  See  Huhn^  Mwiien,  Nencki,  und  Pntrlow :  Archiv  f*  exper,  FalhoL  u. 
Phiirnn.  Band  XXXJL  (1893),  p.  101.  Alao,  Nencki,  Pawlow,  und  Zaleaki : 
Ibid.  Band  XXXVIT.,  p,  26. 

t  The  phyBiologicaL  effect  of  creatin  and  creatinin,  etc.  Bulletin  No*  66. 
U*  S.  Department  of  A|fn culture,  Office  of  Experiment;  Stations. 

t  UnterBuchutiKeri  zur  Physiolopie  und  Fatholojarie  der  HArnsniire  bei 
Saugethieren.    Ajrehiv  f.  exper^  FathoL  u^  Pharm.    Band  XL!,,  p.  406. 
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paratus  very  strikingly,  increasing  the  beart*s  action,  etc. ;  it 
acts  on  the  mucoiis  membiane  of  the  duodenum,  causing  ee 
acute  inflammation,  thus  leading  to  continuous  voHtitmg,  and 
in  addition  it  bis  a  loavl  action  on  th«3  kidneys,  giving  rise  tc* 
a  deposition  in  tlie  kidney  itself  of  s|jheroliths  of  uric  acid,  or 
urates,  which  leads  to  an  acut^  nephritis  with  albuminuria, 
from  which  the  animal  speedily  dies. 

The  alloxuric  ba^ieii  Hkewise  cause  fever  when  injected  into 
the  eiix;ulation  or  taken  per  06,*  and  according  to  the  recent 
observations  of  Mandel  f  there  is  a  very  noticeable  relatioDship 
between  the  amount  of  alloxuric  bases  eliminated  thraugb 
the  urine  and  the  temperature  of  the  body  in  cases  of  aseptie 
fevers,  indicating  that  these  substances,  with  possibly  other 
incomplete  products  of  tissue  metabolism,  are  important  factors 
in  the  production  of  febrile  terapemtures. 

Reference  may  also  be  made  to  our  general  knowledge  re- 
garding the  relationship  l^tween  uric  acid  and  gouty  affec- 
tions, including  rheumatism,  to  say  nothing  of  the  possible 
relationship  between  uric  acid  and  many  other  diseases  less 
clearly  established.  The  broader  question  deserving  atten- 
tion just  here,  however,  is  that  all  of  the  so-called  leuco- 
raaines  which,  as  Gautier  states,  are  being  formed  continu- 
ously in  the  animal  tissues  side  by  side  with  the  formation  of 
urea  and  carbonic  acid,  and  at  the  expense  of  the  nitrogenous 
elements  or  proteid  matter,  are  more  or  less  toxic  in  their 
properties,  at  least  under  certain  conditions  of  the  body*  It 
18  perfectly  clear  that  there  are  a  laige  numl>er  of  leuco- 
maines,  or  nitrogenous  wtiste  products,  which  are  indissolubly 
connected  with  the  metabolism  of  eeU  protoplasm,  and  the 
formation  of  these  substances  is  augmented  by  a  diet  rich  in 
proteid  matter. 

It  is  well  understood  that  the  excretions  of  all  living  organ- 
isms^ both  plant  and  animal,  are  more  or  less  poisonous  to  the 
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•  Se«  BuriKD  ftnd  Sebur.,  AicMt  t  diejgttuomte  Ph^riiologie. 
LXrxvn.,  p.  239, 

t  Tht  ftUoxuiic  hmte*  in  lAeptic  ferert.      Amer.  JotiroAl  of  Fttjilologf 
Vol.  X,  p.  462. 
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orgariisrns  which  produce  and  excrete  them*  The  substances 
so  formed  originate  in  the  metabolite  changes  by  which  com- 
plex organic  molecules  are  broken  down  into  simpler  com- 
pounds- As  Htatod  by  Vaughan  and  Novy/  *'  we  have  good 
reason  for  Ijelieving  that  the  proteid  molecule  has  certain 
lines  of  cleavage  along  wliich  it  breaks  when  certain  forces 
are  applied,  and  tlmt  the  resulting  fmgmeuts  have  also  lines 
of  cleavage  along  which  they  break  under  certain  influences, 
and  so  on  until  the  end -prod  nets,  ure^i,  ammonia,  water,  and 
carbon-dioxide,  are  reiiched;  also  that  some  of  these  inter- 
mediata  products  are  highly  poisonous  1ms  been  abundantly 
demonsli'ateil/"  It  would  therefore  seem  self-evident  that 
the  nitrogenous  waste  products  of  the  body,  t.  «.,  the  prod- 
ucts of  proteid  kat4\l>olism,  may  be  more  or  less  dangerous 
to  the  welfare  of  the  Ixnly,  and  consequently  there  would 
seem  to  be  reason  in  the  assumption  that  greater  freedom 
from  dis*ease  —  especisdly  fn>m  the  so-called  autogenous  dis- 
cases  —  might  Ite  expected  where  gi^ater  care  is  exercised  in 
the  amount  of  proteitl  food  consumed, 

It  is  generally  understood^  or  at  least  is  frequently  stated 
by  medical  writers,  that  certiiin  febrile  conditions  are  autog- 
enous, and  Brunt(3n  Inis  made  the  asseition  that  the  condi- 
tion termed  **  biliousness,'"  and  which  is  most  prone  to  occur 
in  persons  who  eat  lai'gely  of  pi-oteid  foods,  is  due  to  the  for- 
mation of  poisonous  alkaloidaUike  substances  which  might 
weU  be  classified  under  the  broad  term  of  leucomaines,  To 
repeat,  there  are  a  great  many  observations  and  some  facts 
which  warrant  the  view  tluit  tlie  nitrogenous  waste  products 
of  the  body  —  the  products  of  proteid  katabolism  —  are  more 
or  less  dangerous  to  the  well-being  of  the  organism,  and  hence 
there  seems  justification  for  the  belief  that  tliere  is  greater 
safety  for  health  and  longevity  in  adopting  dietetic  habits 
that  are  more  in  accord  with  the  real  needs  of  the  body. 

The  writer*a  opinion  upon  this  question  lias  been  greatly 
strengthened  by  the  krge  numbei-s  of  letters  he  has  received 
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*  Ptomaines  and  LeucomjLines,  or  the  Chemical  Pactore  In  the  CaiuatioQ 
of  DUe&se.    Third  Edition,  189$.    Lea  Brothers,    p.  550, 
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—  during  the  course  of  this  iDquiry  —  from  persons  all  ore? 
the  world,  many  of  whom  in  their  search  for  h^th  and 
strength  have  adopted  more  frugal  methods  of  living,  and 
who  have  found  I'elief  in  an  abstemiousness  which,  compared 
with  ordinary  dietetic  standards,  would  seem  quite  inadequate 
to  support  life,  yet  they  have  recovered  health  and  strength, 
and  by  the  judicious  practice  of  physiological  economy  in 
their  diet  have  maintained  health  and  vigor,  with  capability 
for  work  that  has  proved  a  perpetual  surprise  to  themselves 
and  their  friends.  The  writer's  faitli  in  these  spontaneous 
statements  made  by  persons  wholly  unknown  to  him  has  been 
augmented  by  his  personal  knowledge  of  people  suffering  with 
various  troubles,  who  have  found  relief  by  the  simple  use  of 
reason  and  judgment  in  the  talking  of  food,  vrith  a  view  to 
lowering  the  rate  of  proteid  metabolism*  There  is  no  ques^ 
tion  in  the  mind  of  the  writer  that  excessive  proteid  decom- 
ixvsition  within  the  body  entails  possible  danger. 

If  it  is  true,  on  the  uther  bind,  that  the  healthy  ozganistn 
needs  a  daily  intake  of  118  grams  of  proteid  food  more  or  less, 
in  order  to  maintain  physiological  equilibrium,  to  keep  up 
phj^sical  and  mental  vigor,  and  to  preserve  the  normal  i>ower 
of  resistance  to  the  incursions  of  disease,  then  we  must  con- 
sider that  the  good  overbalances  the  e^il,  and  that  evil  exists 
in  Older  that  good  may  be  accomplished.  We  are  certainlj 
justified,  however,  in  saying,  on  the  basis  of  our  daily  ob^r- 
vations  made  on  a  large  number  of  individuals  and  extending 
over  many  months,  that  there  is  no  apparent  need  for  any 
such  amount  of  proteid  food  as  is  ordinarily  consumed  by  the 
average  individual. 

We  can  point  to  various  persons  who,  for  periods  ranging 
from  six  months  to  a  year,  have  metabolized  daily  5.5  to  7.5 
gii^ms  of  nitrogen  instead  of  16  to  18  gmma^  t,  i*»  they  have 
subsisted  quite  satisfactorily  on  an  amount  of  proteid  food 
daily,  equal  to  one-third  or  one-half  the  amount  ordlnarUy 
considered  as  necessary  for  the  maintenance  of  health  and 
stn&ngth,  and  this  without  imduly  increasing  the  amount  of 
non-nitrogenous  fooA     Further,  our  observationfl  have  shown 
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that  with  this  great  reduction  in  the  consumption  of  proteid 
food^  with  corteBponding  dimmution  of  proteid  katiibolism, 
body-weight  can  be  maintained  at  a  stationary  figure,  after  the 
body  has  once  adjusted  itself  to  the  new  oouditionB,  More- 
over, there  is  marked  increase  in  physical  strength  as  demon- 
Btrated  by  repeated  dynamometer  tests  on  many  mdividuals, 
which  may  perhaps  be  ascribed  to  the  greater  freedom  of 
blood  and  lymph,  as  well  as  of  muscle-plasma,  from  nitrogen- 
ous extractives.  Lastly,  we  have  failed  to  find  any  falling  off 
in  physical  or  mental  vigor,  any  change  in  the  heemoglobin- 
content  of  the  blood,  or  in  the  number  of  erythrocyteB,  In 
fact,  all  our  observations  agme  in  showing  that  it  is  quite 
possible  to  reduce  with  safety  the  extent  of  proteid  katabolism 
to  one-Uiird  or  one-half  that  generally  considered  aa  essential 
to  life  and  strength.  In  other  words,  tliere  is  perfect  safety 
in  a  lowered  proteid  metabolism,  and  we  are  inclined  to  raise 
the  question  whether  a  daily  diet  containing  one-half,  or  even 
less,  the  amount  of  proteid  food  ordinarily  consumed  does  not 
come  nearer  to  the  normal  and  natural  requirements  of  the 
healthy  body  than  the  more  elaborate  standards  we  have 
gmdually  adopted. 

Here,  then^  we  have  suggested  a  mdical  change  in  diet 
which  experiment  shows  is  perfectly  safe,  and  we  are  disposeil 
to  urge  that  there  is  gr^it  systemic  value,  both  in  health  and 
in  many  forms  of  disease,  in  such  a  change*  It  is  obvious,  as 
previously  stated,  that  the  smallest  amount  of  food  that  will 
serve  to  maintain  bodily  and  mental  vigor,  keep  up  bodily 
strength,  and  presei-ve  the  normal  powers  of  resistance  to 
disease,  is  the  ideal  dieL  Any  excess  over  and  above  what 
is  really  needed  for  these  purposes  imposes  just  so  much  of 
an  unnecessary  strain  upon  the  oi^anism-  It  entails  a  waste- 
ful expenditure  of  energy  that  might  better  be  preserved  for 
future  emergencies.  It  imposes  upon  the  excretorj'^  organs 
the  needless  labor  of  removing  waste  products  which  could 
well  be  dispensed  with,  to  say  nothing  of  the  possible  physi- 
ological action  of  these  products  as  they  circulate  through 
the  body. 
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Dr.  Walker  HalL*  in  hU  interacting  article  in  *^*  The  Piacti*! 
tioner  "  on  '*  Metabolism  in  Gout,"  states  that  "  under  uofmal] 
eircumfitances  a  man  weighing  eleven  stone  and  perfonningi 
average  work  requires  twenty  grams  of  niti-ogen  and  tbiBdJ 
hundred  grams  of  carbon  jier  day/*     Thi.s  statement  is  in  per-' 
(ect  harmony  with  genemUy  accepted  views,  but  I  should  like 
to  emphasize  the  fact  tliat  all  of  the  twenty-six  men  we  have. 
been  exjieriraenting  witli  at  New  Haven,  representing  different 
types,  ages,  and  degrees  of  activity,  have  been  able  to  main* 
tain  health,  strength,  and  vigor,  from  six  months  to  a  yeajti 
on  a  daily  quantity  of  nitrogen  eqiiiil  to  one-half,  oae-thir 
and  even  one-quarter  the  amount  of  tliis  so*called  neces 
twenty  gntms.     Further,  nitrogenous  cquihbriuni  w^as  easily 
maintained  on  such  quantities  of  proteid  footl,  and,  as  before 
stated,  there  was  great  gain  in  physical  strength.    Are  we  not 
justified,  therefore,  in  raising  the  broad  question  whether  such 
a  radical  change  in  diet  as  these  facts  suggest  might  not  be  of 
systemic  value  in  gout»and  especially  in  cases  where  there' 
is  a  predisposition  to  gout     Speaking  as  a  physiologist*  tJie 
writer  is  strongly  of  the  opinion,  based  in  imrt  upon  his  ow[i| 
observations  and  in  part  upon  both  the  voluntary  and  uneou-1 
scious  testimony  of  others^  that  there  is  possible  great  gain  to 
the  gouty  and  rheumatic  individual  by  a  practice  of  physio^  ] 
logical  economy  in  nutrition. 

Physiological  economy^  as  the  wiiter  defines  it,  is  not  pro- 
hibition, but  temperance.  Moderation  in  diet,  es|>ecially  in 
the  tiiking  of  proteid  foods,  means  a  grait  saving  in  the  weat  i 
and  tear  of  the  body  machinery.  It  must  presumably  me 
greater  freedom  from  many  diseases  in  which  individual 
organs,  such  as  the  liver  and  kidneys,  are  frequently  in- 
volved. It  suggests^  likewise,  greater  freedom  from  many 
disturbances  of  general  metabolism  which  eventually  terminalaj 
in  a  perversion  of  nutrition,  so  marked  as  to  constitute  a 
serious  condition  of  disease.  More  specifically,  lowered  pro- 
teid metabolism  means  diminished  introduction  and  dimim&hed] 


♦  Th«  Pnctitioner,    London.    July,  1903.    p.  5U 
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formation  of  nitrogenous  products  of  the  purin  type,  such  as 
xantliin,  hypoxantliiii,  guanin,  adenin^  etc.,  as  well  as  of  other 
nitrogenous  bodies  less  clearly  defined.  Consequently,  we 
have  as  one  of  the  results  of  such  a  systemic  change  in  diet 
a  decreased  formation  of  uric  acid,  or  at  least  a  diminished 
output  of  uric  acid  through  the  urine. 

Obviously,  a  lowered  proteid  intake  means,  in  aome  measure 
at  leasts  a  decreased  consumption  of  meat  and  similar  products 
more  or  less  rich  in  free  and  combined  purin  bases*  Ttus 
quite  plainly  must  result  in  a  diminished  production  of  uric 
acid,  but  the  writer  is  strongly  of  the  opinion  that  we  do  not 
us  yet  possess  sulBciently  full  knowledge  reganling  all  the 
ways  in  which  uric  acid  results  in  the  body.  It  is  true,  we 
differentiate  between  endogenous  and  exogenous  uric  acid, 
and  further,  we  undersUind  quite  clearly  that  variations  in 
the  intake  of  free  and  combined  purin  bases  exercise  a  potent 
influence  upon  the  output  of  uric  acid  through  the  urine. 
We  still  lack,  however,  concise  information  as  to  the  various 
ways  in  which  uric  acid  may  be  produced,  and  its  ultimate 
fate  in  the  body.  Tins  is  well  illustrated  by  a  recent  paper 
from  the  Marburg  laboratory,  in  which  Kutscher  and  Seemann^ 
imnt  out  the  possibility  of  a  production  of  uric  acid  in  the 
animal  body  synthetically,  and  likewbe  suggest  that  uric  acid 
may  be  utilized  for  the  formation  of  nuclein  bases,  L  e.,  a 
reversal  of  the  oxidative  process  by  which  uric  acid  results 
from  the  ingestion  of  free  or  combined  nuclein  bases,  suggest- 
ing indeed  the  possibility  of  uric  acid  and  the  nuclein  btises 
being  produced  from  each  other,  according  to  tlie  circum- 
stances. Thus,  when  nucleins  or  free  purin  bases  are  taken 
with  the  food.^  the  organism  may  utilize  this  material  at  once 
in  the  synthesis  of  nucleins  for  the  use  of  the  body  cells. 
There  is  no  need  of  a  reduction  of  the  formed  uric  acid  to 
nuclein  bases,  and  consequently  there  is  an  increased  excretion 
of  uric  acid  through  the  urine,  but  this  does  not  result  from 
a  direct  transformation  of  the  ingested  purin  material  into  uric 


•  Ceotrftlblatt  fur  Pby vlologie.    Band  XVII,  p.  715.    1904« 
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acidj  but  is  the  result  of  a  sparing  of  the  abeady  formed  uric 
acid.  The  nuelelu  bases  thus  act  as  sparers  of  uric  acid. 
Tills  view  explaius,  according  to  Kutscher  and  Seeman^ 
why  feeding  with  nuclein  bases  increases  the  output  of  uric 
acid,  and  feetUng  with  uric  acid  — a  sudden  overflow  of 
uric  acid  into  the  circulation  —  Is  followed,  as  a  rule,  by  an 
increased  elimination  of  urea,  the  uric  acid  being  thus  trans- 
foimed  by  energetic  oxidation.  This  hypothesis  is  brought 
forward  not  merely  because  it  is  an  intei*esting  suggestion, 
but  mainly  because  it  illustrates  that  we  do  not  as  yet  know 
fully  all  the  steps  in  the  production  of  uric  acid,  nor  do  we 
know  how  far  the  uric  acid  we  find  and  determine  in  the 
urine  is  a  measure  of  the  formation  of  uric  acid  in  the 
body. 

Taking  our  knowledge  on  these  matters  as  it  stands  to-day^ 
however,  we  find  by  experiment  that  lowering  the  intake  of 
proteid  food,  with  its  conseq^uent  corresponding  diminution  in 
proteid  katabolism,  is  followed  at  once  by  a  marked  decrease 
in  the  output  of  uric  acid.  Let  us  consider  a  few  of  the  data 
obtained  in  our  experiments.  The  first  case  I  will  refer  to  is 
that  of  a  college  athlete  (Callahan).  For  a  period  of  ten  days 
on  his  ordinaiy  diet,  the  avemge  amount  of  nitrogen  in  the 
urine  per  day  was  22.S  grams^  equal  to  the  metaboltBUi  of 
142.5  grajns  of  proteid  food.  During  this  same  perimi  the 
average  daily  output  of  uric  acid  was  1.103  grams.  For  the 
following  four  months  and  a  half,  on  a  more  restricted  diet, 
with  a  marked  cutting  down  of  the  proteid  food*  but  with  no 
exclusion  of  meat,  the  average  daily  output  of  nitrogen  tlirougb 
the  urine  was  9.04  grams.  In  other  words,  for  tliis  period  of 
over  four  months  the  extent  of  proteid  katabolism  was  reduced 
considerably  more  than  50  per  cent.  The  average  daily 
output  of  uric  acid  for  this  same  period  was  0.624  giam, 
equal  to  a  reduction  of  about  40  per  cent  from  his  normal 
excretion. 

Another  college  athlete  (Stapleton),  on  his  normal  diet, 
showed  an  average  excretion  of  nitrogen  through  the  urine 
per  day,  for  ten  days,  of  19  JO  grains,  while  the  daily  aveimge 
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excretion  of  uric  acid  for  the  same  period  was  0-893  gram. 
On  a  moi-e  reatricted  diet,  with  dimuiished  proteid  katabolisiUj 
the  daily  average  excretion  of  nitrogen  through  the  urine  for 
a  period  of  over  four  moutlis  was  11,06  grams,  while  the 
daily  average  excretion  of  uric  acid  for  the  same  period 
fell  to  0.699  grEux.  In  the  first  of  these  two  cases  the  average 
daily  ratio  of  uric  acid  to  total  nitrogen  during  the  period  of 
lowered  proteid  metabolism  %vas  1 :  14.  In  the  second  case 
the  ratio  was  1 :  16. 

A  third  college  etudeut  (G-  W.  Anderson),  on  Iiis  ordinary 
dietj  excreted  through  the  urine  for  a  period  of  nine  day*;  17 IT 
grams  of  iiitrogeu  as  the  daily  avemge,  while  the  average  daily 
output  of  uric  acid  for  the  same  period  was  0.956  gram. 
On  the  more  restricted  diet  of  the  next  four  or  five  months  his 
average  daily  excretion  of  nitrogen  fell  to  9,37  grams  per  day, 
while  the  avei'age  daily  excretion  of  uric  acid  was  reduced  to 
0,632  gram.  On  his  ordinary  diet,  the  ratio  of  uric  acid  to 
nitrogen  was  1  :  18,  while  later  with  the  diminished  proteid 
metabolism  the  mtio  was  1  :  14. 

Turning  to  another  class,  viz.,  professional  men,  reference 
may  be  made  to  the  writer,  whose  average  daily  nitrogen  ex- 
cretion through  the  urine  for  a  period  of  nearly  nine  montlis 
was  5,699  gmms,  con-espondiixg  to  the  metabolism  of  S5.6 
grams  (if  proteid  per  day.  During  this  same  period  of  nearly 
nine  months  the  avenige  daily  excretion  of  uric  fKnd  amounted 
to  0.392  gram,  the  ratio  of  uric  acid  to  total  nitrogen  being 
1:14.  In  passing,  it  may  be  repeated  that  the  subject  of  this 
experiment  succeeded  in  raaintaining  a  constant  body-weight, 
and  be  fuither  avers  that  in  physical  and  mental  vigor  he  can 
find  no  evidence  of  deterioration,  although  the  amount  of  pro- 
teid food  consumed  daily  during  this  long  period  was  less  than 
40  grams  per  day.  Further,  he  was  in  nitrogenous  eqniUbrium 
during  ttds  period,  although  the  nitrogen  metalKjlized  daily 
amounted  to  only  99  milligrams  per  kilo  of  body-weight 
Another  case  in  this  same  group  may  be  mentioned,  princi- 
pally because  the  subject  for  over  a  year  became  a  vegetarian, 
abstaining  from  all  meat     During  the  last  nine  months,  thia 

30 


466      PHYSIOLOGICAL   ECONOMY  IN  NUTRITION 


man  (Been*)  elirDinatetl  8.28  grams  of  nitrogen  throng  the 
urine  as  the  daily  ,avenige,  indicating  a  metabolism  of  51  grams 
of  proteid  material  per  daj.  During  this  same  period,  the 
avemge  daily  excretion  of  uric  acid  wag  0.M9  giam,  the  ratio 
of  uric  acid  to  total  nitrogen  beiJig  1  :  2:5. 

The  main  point  to  be  emphasized  in  these  results  is  that  they 
show  quite  concluaively  how  gi^atly  the  daily  output  of  uric 
acid  may  be  induced  by  diminishing  the  intake  of  prateid  food, 
and  thereby  restricting  the  extent  of  the  proteid  metabolism. 
The  ratio  of  uric  acid  to  the  total  niti*ogen  excreted  may  or 
may  not  be  altered ;  this  will  depend  in  lai^  measure  upon 
the  character  of  the  diet,  the  relative  proportion  of  free  and 
combined  purin  bases  introdueed  \rith  the  food,  etc.  As 
already  stated,  we  do  not  know  with  cerUiinty  how  far  the  ex- 
creted urie  acid  represents  the  formation  of  uric  acid  in  the 
body,  but  presumably  there  is  a  more  or  less  close  relationship, 
and  hence  we  are  doubtless  w^armnted  in  sa}dng  that  tlie  for- 
mation of  uric  acid  is  diminished,  in  essentially  the  same  pro- 
portion as  its  e^Ecretion  is  reduced,  with  a  lowered  proteid 
intake.  Certain  it  ia  that  several  of  the  persons  under  obser- 
vation, who  had  troubles  of  a  gouty  and  rheumatic  nature  in 
the  past,  have  during  the  course  of  the  experiment  exiierienced 
relief,  with  complete  and  permanent  al^eyanee  of  all  s™p- 
torns*  The  wTiter  is  firmly  of  the  opinion  that  ordinarj^  gnnt 
and  rheumatism  are  entirely  preventable  by  reasonable  care 
and  judgment  in  the  matter  of  diet*  Whether^  when  one© 
firmly  establislied,  in  aggiuvated  form,  they  will  prove  amen- 
able to  dietetic  treatment  is  not  so  certain^  but  undoubtedly 
mild  cases  will  i-espond  to  the  beneficial  influences  of  a  mtion&l 
diet,  reinforced  by  ti-eatment  adapted  to  the  removal  of  urates 
already  deposited.  In  any  event,  due  regard  for  the  well 
known  deleterious  effects  of  purin*containing  foods  as  a  sourcn 
of  exogenous  uric  acid,  and  with  restriction  of  proteid  metab- 
olism to  the  true  necessities  of  the  body,  should  serve  as  an 
effective  means  of  preventing  all  those  troubles  for  which  uric 
acid  is  generally  held  responsible. 

The  two  following  tables  give  a  summarj^  of  results  bearing 


I 
1 

I 
I 
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upon  the  excretion  of  uric  acid  and  its  relation  to  nitrogen 
and  body- weight,  for  all  the  subjects  belonging  to  the  *'  profes- 
sional group  "  and  the  *'  student  group."  Emphasis  should  be 
laid  upon  the  fact  that  these  figures  represent  the  average  daily 
excretion  for  the  different  individuals  through  the  entire  period 
of  the  experiment. 


AVERAGE  DAILY  EXCRETION  THROUGH  THE  URINE  FOR 
SEVEN-NINE  MONTHS.  —  Professional  Group. 


Name. 

Body- 
weight. 

ToUl 
Nitrogen. 

Uric  Acid. 

Ratio  of 
Uric  Add 

to 
Nitrogen. 

Uric  Acid 
per  kilo 
of  Body- 
weight. 

Phosphoric 
AddPjO^. 

Chittenden    .    . 
Mendel     .    .    . 
UnderhiU.    .    . 
Dean    .... 
Beers    .... 

kilos 
57.0 

70.0 

65.0 

65.0 

61.5 

granu 
5.69 

6.53 

7.43 

8.99 

8.68 

gram 
0.392 

0.419 

0.616 

0.886 

0.365 

1:  14 
1:15 
1  :14 
1:23 
1:23 

granu 
0.0068 

0.0060 

0.0079 

0.0069 

0.0059 

grams 
0.90 

1.46 

1.28 

1.73 

1.49 

AVERAGE  DAILY  EXCRETION  THROUGH  THE   URINE  FOR 
FOUR-FIVE  MONTHS.  — Student  Group. 


Name.1 

Body- 
weight. 

ToUl 
Nitrogen. 

Uric  Acid. 

Ratio  of 
Uric  Acid 

to 
Nitrogen. 

Uric  Add 
per  kilo 
of  Body- 
weight. 

Phosphoric 
Add  P,0,. 

kilos 

grams 

gram 

grams 

grams 

Anderson,  G.W. 

71.0 

9.37 

0.632 

1:14 

0.0089 

1.75 

Anderson,  W.  L. 

61.0 

10.41 

0.616 

1:20 

0.0084 

2.14 

BeUis    .... 

78.0 

8.88 

0.531 

1:16 

0.0068 

1.98 

Callahan  .    .     . 

83.0 

9.04 

0.624 

1:14 

0.0075 

1.74 

Donahue  .    .    . 

62.0 

7.47 

0.395 

1:19 

0.0063 

1.79 

Jacobus     .    .     . 

56.0 

7.58 

0.423 

1:17 

0.0075 

1.67 

Schenker  .    .    . 

73.0 

10.09 

0.624 

1  :  16 

0.0085 

2.20 

Stapleton      .    . 

75.0 

11.06 

0.699 

1:16 

0.0093 

2.64 
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^H                Turning  now  to  the  third  group  of  men^  i.  e.^  the  soldier       ■ 

^H            detail^  under  observation  fox  a  period  of  six  montlis,  during       1 

^H            five  months  of  which  time  they  lived  on  a  prescribed  diet  with       1 

^H            diminished  content  of  proteid  food,  but  ivith  no  exeltision  of       I 

^H            animal  food,  the  following  average  results  are  to  be  noted :           A 

^^^H              AVERAGE   DAILY   EXCKKl  ION  THKOUGH   THE   UKIKE   FOB             | 

FIVE   MONTHS  —SoLDiKH  Detjul. 

1 

N«o^ 

w^Jl 

Total 
Nitrogen, 

Uric 

B*ao^jf 
to 

Uric  Acid 
puf  kilo 
olB«Jy- 

Aflld 

1 

Jit^UfSIL 

w^^t. 

1 

kUM 

Simmft 

grim 

gnm 

iiuu 

Oakman  .     . 

62 

7.42 

0.405 

1:18 

0.0065 

1.30 

Morria      .     . 

50 

7.03 

0.450 

1  tl5 

00076 

L25 

1 

Brojles    .    . 

CO 

7.20 

0.398 

1  :18 

0.0066 

1.41 

Coffin  ttn  .    . 

58 

ai7 

0.S79 

1:21 

0.0065 

1.23 

Sliney      .    - 

eo 

a.3^ 

0.647 

1:13 

0.0107 

im 

Stelu,     ,    . 

5a 

7.13 

0,416 

1:17 

0.0078 

IM 

Hendenon 

71 

8,91 

0.488 

1:18 

0,0068 

1.42 

¥nVt   ,    .    , 

72 

7.84 

0.642 

1:12 

0.0089 

1.60 

Cohn  .    .    . 

02 

8,05 

0.612 

1:16 

0.0082 

1J8 

1 

Loewenthal 

m 

7.88 

0.372 

1:19 

0,0068 

1.28 

Zoomati   .    . 

56 

8.25 

0.457 

1  :18 

0.0083 

1.19 

( 

Biitea  ,     .     . 

05 

8.08 

0.387 

1  :20 

0.0059 

1,23 

' 

DaTU.     .    . 

57 

8.61 

0.414 

1  ^20 

0.0072 

142 

■ 

These  figui^s  are  interesting  in  many  ways.     First,  the\ 

1 

make  clear  that  on  the  diet  prescribed,  these  men  were  maou- 

faeturiug  or  excreting  about  the  same  amount  of  uric  acid  per 

J                  kilo  of  bodj-weight  as  the  men  of  the  two  preceding  groups 

living  more  or  less  with  free  choice  of  food.     In  other  words. 

all  these  men,  with  one  and  possibly  two  exceptions,  were 

practically  throwing  out  only  uric  acid  of  endogenous  origin. 

i.  ef.,  that  which  came  from  the  breaking  down  of  the  man  s 

1 

J 
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own  tissue  cells.  Second,  it  is  to  be  noted  that  the  ratio  of 
uric  acid  to  nitrogen  in  the  men  of  this  gi'oup  varies  only 
within  narrow  limits. 

It  is  veiy  evident  from  these  figures,  reinforced  by  those  of 
the  previous  groups,  tJiat  we  can  diminish  greatly  the  output 
of  uric  acid  by  simply  restricting  the  extent  of  proteid  katal> 
olism^  through  reduction  in  the  amount  of  proteid  food.  Fur- 
ther, we  now  know  that  this  general  lowering  of  proteid 
metabolism  can  be  accomplished  not  only  without  danger 
to  the  body^^  but  with  a  distinct  betterment  of  the  physical 
condition* 

Just  here  I  should  like  to  emphasize  one  point  that  appears 
to  me  of  priniary  imj>ortance  in  any  consideration  of  the  influ- 
ence of  diet  in  gouty  affections,  and  in  so  doing  I  merely  echo 
a  statement  made  by  Sir  Dyce  Duckworth*,  viz.,  "tlmt  the 
subject  of  goutj  either  by  inheritance  or  acquirement,  is  so  far 
peculiar  in  his  constitution  that  he  reacts  diffei-ently  to  vari- 
ous agencies,  such  as  climate,  food,  etc,,  from  persons  not  so 
disposed/'  In  this  connection,  let  me  refer  again  to  the  fore- 
going table  of  results  obtained  with  the  soldier  detachment, 
remembering  that  these  thirteen  men  were  living  under  ex- 
actly the  same  conditions  and  consuming  tlie  same  kind  of 
food  each  day,  and  in  essentially  the  same  amounts.  Yet 
notice  the  striking  variation  in  the  output  of  uric  acid  by  one 
of  these  men  (Sliney), — a  variation  which  shows  itself 
especially  when  the  uric  acid  is  calculated  per  kilo  of  body- 
weight.  How  can  this  variation  be  accounted  for  except  on 
the  assumption  that  there  may  be  personal  idiosyncrasies, 
personal  coefficients  of  nutrition,  natural  or  acquired,  that 
modify  to  some  extent  the  production  of  uric  acid,  tlie  oxida- 
tion of  uric  aeidt  or  the  eliminatio/i  of  uric  acid  from  the 
body? 

Laatly,  in  advocating  the  possible  systemic  value  of  a 
lowered  proteid  metabolism  as  of  value  in  the  prevention  of 
gout,  and  of  other  disorders  which  have  their  origin  in  per- 


»  The  Practitipner,  July,  1903,  p.  88. 
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verted  nutrition,  I  am" inclined  to  emphasize  the  desirability 
of  using  common-senae  in  tlie  application  of  diet-etic  rule^, 
remembering  that  man  is  an  omnivorous  animal,  and  that 
Nature  evidently  never  intended  him  to  subsist  solely  on  a 
*'  cereal  diet,"  or  on  any  s^jeeififi  form  of  food  to  the  exelusiou 
of  all  0 titers.  On  matters  of  diet  ever)'  man  should  be  a  law 
unto  himself,  using  judgment  and  knowledge  to  the  best  of  his 
abdity,  reinforced  by  his  o^vn  personal  experiences.  Vegeta- 
rianism may  have  its  virtues,  as  too  great  indulgence  in  Hei^h 
foods  may  have  ita  serious  side,  but  theiis  woidd  seem  to  he  oo 
sound  physiological  reason  for  the  complete  exclusion  of  any 
one  class  of  food  stuffs,  under  ordinary  conditions  of  life. 
Far  more  rational  is  temperance  in  place  of  prohibition,  and 
I  am  inclined  to  emphasize  the  systemic  value  of  a  daily  diet 
so  reduced  in  quantity  that  the  metabolic  processes  may  be 
largely  decretised,  in  closer  harmony  with  true  physiological 
needs,  especially  those  which  involve  the  breaking  down  of 
proteid  matter ;  and  in  making  this  suggestion  I  can  add  the 
txssurance,  based  njmn  these  observations  on  many  indtnduab^ 
that  there  is  not  only  perfect  safety  but  gain  to  tlie  body,  in 
dimiutshing  proteid  metabolism  to  a  level  somewhere  near  the 
actual  requirements  of  the  individual. 
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V.   ECONOMIC  AND   SOCIOLOGICAL  IMPORTANCE 
OF  THE  RESULTS. 

The  impoitance  of  the  foregoing  i^Bulta  from  an  economic 
and  sociological  standpoint  is  perhaps  worthy  of  a  brief  con- 
sidemtion-  We  have  learned  that  a  miich  smaller  amount  of 
albuminous  or  proteid  food  than  is  ordinarily  consumed  will 
suffice  for  the  daily  needs  of  the  body,  it  i-emains  to  be 
seen  whether  this  fact  will  gain  the  popular  recognition  it 
would  seem  to  deserve.  Ignoring  for  the  time  the  matter 
of  physiological  economy  and  its  possible  bearing  upon  health 
and  strength,  it  is  a  fair  question  to  ask  why  should  people 
indulge  in  such  wasteful  extravagance  in  the  matter  of  diet 
when  there  is  no  real  physiological  iieed  for  it?  Why  not 
accustom  the  body  to  a  smaller  consumption  of  food,  thereby 
saving  for  other  purposes  the  expenditure  which  this  excess 
of  food  involves? 

The  question  of  the  daily  diet  is  one  of  the  most  important 
for  the  family  of  small  means,  and  there  is  no  reason  why  the 
family  treasury  should  be  so  heavily  drained  for  this  imaginary 
need.  Simplicity  of  Ii\Tng  might  well  be  given  more  careful 
consideration,  and  now  that  we  have  convincing  proof  of  much 
smaller  dietetic  i^quirements  on  the  part  of  the  hotly,  it  might 
be  weU  to  consider  the  practical  appUcation  these  results  nat- 
urally suggest  It  is  obvious  from  our  data,  that  it  is  quite 
safe  to  diminish  by  one-half  the  amount  of  albuminous  or 
proteid  food  ordinarily  consumed,  and  this  without  any  appa- 
rent detriment  to  healtli,  and  with  even  gain  to  the  economy. 
The  ordinary  forms  of  proteid  food  are,  as  a  rule,  the  most 
costly  of  dietetic  articles,  and  since  this  restriction  of  albumi- 
nous food  calls  for  no  great  increase  in  the  amount  of  non- 
nitrogenous  food,  it  is  quite  apparent  that  a  great  sa\dng  in 
the  daily  expenditiu'e  can  be  accomplished. 

Obviously,  however,  there  must  be  a  decided  change  in  the 
attitude  of  the  public  on  this  question  before  any  great  im- 
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provement  can  be  hoped  for-     Habit  and  sentiment  play  suchj 
a  part  in  our  lives  that  it  is  too  much  to  expect  any  suddesi 
cbange  of  custom.     By  a  proper  system  of  education  com- 
menced early  in  life  it  may,  however,  be  possible  to  establish 
new  standanli^j  which  in  tii  le  may  prevail  and  eventuaUy  lead 
to  more  enlightened  methods  of  liidng*  whereby  there  will  be 
less  drain  upon  the  resources  of  the  people.    With  habits  firmly^ 
fixed  and  palates  calling  for  new  sensations,  reinforced  by- 
the  prevalent  opinion  that  by  h^rty  eating  lies  the  road  to 
health  and   strength,  it  is  easy  to  foresee  difficulty   in  the 
advance  of  new  doctrines  along  the  lines   indicated.     The 
pleasure  of  eating  is  not  to  be  minimised.     The  palate  serves 
as  the  gateway  through  which  food  passes^  and  its  sensitive- 
ness  and  power  of  appreciation  are  not  to  be  despised. 

Simplicity  of  diet,  however,  does  not  diminish  but  rather  in- 
creases the  pleasure  of  eating,  especially  when  daily  restriction 
in  diet  —  indulged  in  until  a  new  habit  is  formed  —  has 
created  a  greater  keenness  of  appetite,  since  under  such  condi- 
tions the  palate  takes  on  a  new  sensitiveness,  and  manifests 
a  fuller  appreciation  of  the  variations  of  even  a  simple  die- 
tary. There  is  therefore  no  hardship,  nor  curtailment  of  the 
pleasure  of  eating  in  the  restriction  of  the  diet  to  the  real 
needs  of  the  body.  Neither  is  there  implied  any  oessatioii 
of  that  kindly  hospitality  that  delights  in  the  *  breaking  of 
bread  '  with  one's  friends.  With  enlightened  methods  of  Uv- 
ing,  on  the  other  hand,  will  come  a  truer  appreciation  of 
the  dignity  of  the  body,  and  a  lessened  desire  to  manifest  one's 
feelings  of  hospitality  by  a  lavish  intemperance  that  is  as  un- 
physiological  as  it  is  wasteful. 

For  the  rich,  as  well  as  for  the  poor,  there  is  need  for  cai©- ' 
ful  consideration  of  this  question  of  intemperance  in  tha 
daily  dietar}%  Were  this  the  proper  place,  it  would  be  eaiy 
to  adduce  figures  showing  the  great  ^vaste  which  the  con- 
sumption of  food  beyond  the  physiological  requirements  of 
tlie  body  entails.  It  needs  no  great  imagination  to  pietur& 
the  enormous  saving  per  capita,  in  dollars  and  cents,  by  a 
reduction  of  the  daily  food   to  a  true  physiological  basis. 
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The  saving  to  the  community,  to  the  famtlj,  might  well 
amoitnt  to  enough  to  constitute  the  difference  between 
pauperism  and  affluence.  The  resources  of  a  eommunityj 
as  well  as  the  resources  of  the  family,  are  not  to  be  lightly 
thrown  away.  We  count  the  cost  of  this  or  that  necessity,  of 
this  or  that  luxury,  with  eyeful  consideration  of  the  relative 
need  and  expense,  but  in  the  matter  of  living  we  pay  little 
beed  except  it  may  be  to  exclude  certain  dietetic  luxuries 
which  seem  beyond  our  purse.  We  are  prone  to  fancy  that 
health  and  strength  are  fostered  by  great  liberality  in  the 
amount  and  variety  of  the  daily  food  provided,  and  we  are  apt 
to  express  great  concern  if  all  the  family  and  our  guests  do  not 
avail  themselves  to  the  utmost  of  the  foods  so  lavishly  spread 
before  them.  The  poorer  man  emulates  his  richer  neighbors 
as  soon  as  hia  circumstances  will  permit,  and  resources  that 
could  be  much  more  advantageously  expended  for  the  good 
of  the  family  and  tJie  home  life  ai-e  practically  wasted  —  to 
say  nothing  of  possible  injury  to  health  —  under  the  mistaken 
idea  that  this  more  generous  method  of  living  is  the  surest 
road  to  health  and  strengtli. 

Further,  there  is  ground  for  thought  in  the  possible  economy 
of  time  which  an  improved  condition  of  health  would  result 
in  for  the  working  membei-^  of  the  family.  If  greater  economy 
in  diet  will  diminish  the  number  of  sick  days  in  the  year, 
thereby  increasing  the  working  power  of  the  wage  earner* 
and  if  greater  strength  and  efficiency  can  be  acquired  at  the 
same  time^  the  economic  value  of  Uie  proposition  is  at  once 
apparent. 

Finally,  happiness  and  contentment,  which  usually  appear 
in  direct  proportion  to  the  health  and  prosperity  of  the  indi- 
vidual, may  be  counted  upon  as  becoming  more  conspicuous  in 
the  life  of  the  community.  So  we  see  suggested  various  ways 
in  which  the  application  of  the  principle's  herein  laid  down, 
if  consistently  adopted  and  followed,  may  lead  to  a  better- 
ment of  economic  and  sociological  couditioDS,  The  writer, 
however,  leaves  to  others,  more  familiar  with  sociological 
problemst  the  fuller  development  of  this  line  of  thought 
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VI.    GENERAL  CONCLUSIONS, 

When  thiB  investigatioiL,  the  results  of  which  have 
detiiiled  in  the  foregt^mg  pages  w^s  first  planned^  it  wa.s  if 
tended  to  be  simply  a  physiological  study  of  the  miniiual  pro- 
teid  requirement  of  the  healthy  man,  extended  over  suflicient 
time  to  render  the  results  of  scientific  and  pnacticid  value. 
There  were  no  special  theories  involved,  no  special  system  of 
dietetics  in  view^   but  the  object  was  simply  to   ascertainJ 
escperimentally  the  minimum  amount  of  proteid  or  albuminonal 
food  neeeBsary  for  the  maintenance  of  health  and  strength, 
under  ordinary  conditions  of  life.     The  irapression   in 
mind  of  the  writer  was  Umt  there  ^'as  no  satisfactory  scienttf 
evidence  to  support  the  views  held  by  most,  if  not  all^  phj 
ologists  regarding  the  needs  of  the  body  for  food,  eapectallj 
nitrogenous  or  proteid  food*  and  that  the  dietazy  standards^ 
universally  adopted  by  scientific  men  were  of  very  question- 
able accuracy,  being  founded  mainly  upon  the  customs  imd 
habit!^  of  mankind  mther  than  upon  any  systematic  study  of 
wlmt  the  actual  necessities  of  the  body  are. 

The  results  attained  have  certainly  thrown  a  great  deal  of 
light  upon  this  question  of  minimal  proteid  requirement, ; 
the  experimental  study  has  been  throughout  a  purely  physio-1 
logical  one»  but  as  the  work  has  progressed  the  writer  has 
been  more  and  more  impressed  with  the  importance  and 
nificance  of  the  results  in  their  bearing  upon  the  broader^ 
problem  of  geneiul  physiological  economy  in  nutrition.    There 
is  no  question,  in  \iew  of  our  results,  that  people  ordinaiil| 
consume  much  more  food  than  there  is  any  real  physiolc 
necessity'  for,  and  it  is  mom  than  probable  that  this  excess 
food  is  in  the  long  run  detrimental  to  health,  weakening  rat 
than  strengthening  the  body,  and  defeating  the  very  objects' 
ahned  at. 

Confining  our  conclusions  to  general  statements,  it  may  he 
said  that  our  tiBSults,  obtained  with  a  great  diversity  of  sub* 
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jects,  justify  the  conviction  that  the  minimal  proteid  require- 
ment of  the  healthy  man  under  ordinary  conditions  of  life 
is  far  below  the  generally  accepted  dietary  standards,  and  far 
below  the  amounts  called  for  by  the  acquired  taste  of  the 
generahty  of  mankind.  Expressed  in  different  language,  the 
amount  of  proteid  or  albuminous  food  needed  daily  for 
the  actual  physiological  wants  of  the  body  is  not  more  than 
one-half  that  ordinarily  consumed  by  the  average  man.  Body- 
weight  (when  once  adjusted  to  the  new  level),  health,  strength, 
mental  and  physical  vigor,  and  endurance  can  be  maintained 
with  at  least  one-half  of  the  proteid  food  ordinarily  consumed; 
a  kind  of  physiological  economy  which,  if  once  entered  upon 
intelligently,  entails  no  hardship,  but  brings  with  it  an  actual 
betterment  of  the  physical  condition  of  the  body.  It  holds 
out  the  promise  of  greater  physical  strength,  increased  endur- 
ance, greater  freedom  from  fatigue,  and  a  condition  of  well- 
being  that  is  full  of  suggestion  for  the  betterment  of 
health. 

Physiological  economy  in  nutrition  means  temperance,  and 
not  prohibition.  It  means  full  freedom  of  choice  in  the 
selection  of  food.  It  is  not  cereal  diet  nor  vegetarianism, 
but  it  is  the  judicious  application  of  scientific  truth  to  the 
art  of  living,  in  which  man  is  called  upon  to  apply  to  himself 
that  same  care  and  judgment  in  the  protection  of  his  bodily 
machinery  that  he  applies  to  the  mechanical  products  of  his 
skill  and  creative  power. 

Food  requirements  must  of  necessity  vary  with  changing 
conditions,  but  with  due  recognition  of  this  fundamental 
principle,  all  the  results  so  far  obtained  in  this  investigation, 
with  a  gi*eat  variety  of  persons,  point  to  the  conclusion  that 
the  real  demands  of  the  body  for  proteid  food  do  not  exceed 
fifty  per  cent  of  the  amount  generally  consumed.  One-half  of 
the  118  grams  of  proteid  food  called  for  daily  by  the  ordinary 
dietary  standards  is  quite  sufficient  to  meet  all  the  real  physio- 
logical needs  of  the  body,  ceitainly  under  ordinary  conditions 
of  life  ;  and  with  most  individuals,  especially  persons  not  lead- 
ing an  active  out-of-door  life,  even  smaller  amounts  will  suf- 
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fice.  Excess  means  waste,  but  of  far  greater  importance  is 
the  unnecessary  strain  placed  upon  the  body  by  this  nncaDal- 
for  excess  of  food  material^  which  must  be  gotten  rid  of  at  the 
expense  of  energy  that  might  better  be  conserved  for  more 
useful  purposes. 

Further,  the  tatal  consumption  of  food  by  the  average  in- 
dividual, non-nitrogenous  as  well  as  nitrogenous,  h  consider- 
ably greater  than  the  real  needs  of  the  bmly  demand,  although 
here  we  must  give  claser  heed  to  the  vailing  requirements  of 
the  body  incidental  to  varying  degi^ee^  of  activity.     The  man 
whose  work  is  mainly  mental  has  no  real  need  for  high  fuel 
values  in  his  daily  ration*     For  such  a  man,  a  high  potential 
energj"  in  the  daily  intake  of  food  is  an  incubus  and  not  a 
gain.     Body  equilibrium  can  be  maintained  on  far  les^  than 
3000  calories  per  duy  by  the  brain  worker,  and  in  the  intere^^t , 
of  health,  strength,  and  vigor,  as  well  as  scientific  truth,  why  [ 
teach  the  doctrine  that  a  healthy  man  neals,  on  an  average*! 
foodstuffs  to  funiish  3000  calories  or  more  per  day,  with  16  to 
18  grams  of  nitrogen  in  the  form  of  proteid?     Moreover,  as 
our  experiments  hare  clearly  indicated,  even  the  man  who  m 
called  upon  to  perform  considerable  phys^ical  work  has  no< 
apparent  need  for  a  fuel  value  in  his  food  of  3000  caLoriea  per' 
day-    No  doubts  tiie  man  who  works  at  hard  labor  for  ten  or 
twelve  hours  a  day  will  require  a  larger  intake  of  fats  and 
carbo-hydmtes,  suflicient  to  yield  even  more  tlian  3000  cal- 
ories, but  this  is  not  true  of  the  moderate  worker*  nor  of  tii© 
avemge  nmn  whose  work  is  in  krge  measure  mental  mther 
than  pliysicaL 

Finally,  the  writer  may  be  permitted  to  express  the  hope 
that  the  outcome  of  this  experimental  work  will  serve  to 
arouse  scientific  and  intelligent  interest  in  a  subject  which 
promises  fruitful  results  for  the  individual,  and  for  the 
community. 
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VII.    DESCRIPTION  OF  ILLUSTRATIONS 

Photographs  of  the  soldiers  were  taken  a  few  days  prior  to 
the  close  of  the  experiment,  just  before  the  men  left  New 
Haven  at  the  termination  of  their  work.  Consequently,  the 
pictures  show  the  physical  condition  of  the  men  after  their 
long  period  of  low  nitrogen  diet.  Study  of  these  photographs, 
especially  those  of  the  individuals,  gives  a  correct  idea  of  the 
appearance  of  the  men,  and  shows  the  character  of  their 
muscular  development  at  the  close  of  their  experimental 
work. 

In  considering  these  photographs,  it  must  be  remembered 
that  the  men  as  a  class,  as  stated  by  Dr.  Anderson  in  his  Re- 
port, were  not  particukrly  well  set  up.  It  is  evident,  how- 
ever, that  the  subjects  were  in  good  physical  condition  and 
had  not  lost  any  undue  amount  of  flesh  or  fat  The  two 
photographs  of  Fritz,  facing  pages  198  and  203,  show  him  to 
have  been  in  fine  physical  condition,  with  even  a  superabun- 
dance of  fat.  Steltz,  on  the  other  hand,  whose  photograph  is 
shown  facing  page  211,  was  somewhat  fine.  This  man,  how- 
ever, is  of  quite  different  build  from  his  companion,  Coffman, 
and  was  in  excellent  physical  condition  for  certain  lines  of 
gymnastic  work. 

It  may  be  well  at  this  point  to  refer  the  reader  to  the 
photographs  of  W.  L.  Anderson  and  Bellis,  facing  pages  440 
and  442.  These  men,  typical  Yale  athletes,  were  in  prime 
physical  condition,  and  the  photographs  were  taken  prior  to 
the  experiment,  at  a  time  when  they  were  consuming  tlieir 
ordinary,  rich  proteid  diet.  It  is  plain,  by  a  comparison  of 
these  photographs,  that  Steltz  was  not  trained  to  a  much 
finer  point  than  W.  L.  Anderson,  although  he  does  lack  the 
fuU  muscular  development  characteristic  of  the  Yale  athlete. 

Sliney,  whose  photograph  is  found  facing  page  272,  was 
likewise  in  a  somewhat  fine  condition.  He,  however,  like 
Steltz,  was  in  splendid  physical  shape,  so  far  as  can  be  judged 
by  his  general  health,  spirits  and  aptitude  for  work.     The 
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other  men  of  the  soldier  group,  whose  photographs  ai^  shown* 
were  not  trained  dow:n  to  quite  the  same  degree^  Both  Slmer 
and  Steltz.,  however,  had  eHsentially  the  same  body-weight  at 
the  close  of  the  experiment^  as  on  their  arrival  in  New  Haven. 
Steltz,  indeed,  weighed  a  trifle  more  in  April,  1904,  titan  he 
did  in  October,  1903,  Sliney,  on  the  other  hand,  had  lost 
about  one  pound  in  weight.  It  in  obvious,  therefore,  that 
these  two  men  do  not  owe  their  spai-e  conditiou  to  the  low 
proteid  diet* 

The  photographs  facing  pages  136,  261,  284  and  296  dlus^ 
trate  some  of  the  methods  employed  in  attempts  to  improve 
the  bodily  movements  of  the  soldiers. 

Among  the  group  of  University  atldetes,  the  photographs 
of  Stapleton,  facing  pages  328  and  366,  show  the  muscular 
development  of  a  typical  athlete  endowed  with  more  than  the 
usual  amount  of  muscular  tissue.  These  two  photographs  of 
Stapleton  were  taken  in  April,  after  the  subject  had  lieen  for 
sevenil  months  on  a  low  proteid  diet.  There  is  in  the  photo- 
graphs certainly  no  suggestion  of  any  loss  of  muscle  tissue, 
and  no  evidence  of  physical  weakness.  Stapleton,  as  has  l^een 
previously  stated,  was  an  expert  in  wrestling  and  events  of 
that  character,  for  which  his  heavy  muscular  build  well  fitted 
him. 

The  photographs  of  W.  L,  Anderson  and  Bellis,  facing 
pages  44f>  and  442,  show,  on  the  other  hand,  two  atldetes 
whose  cbai-acteristic  build  is  indicative  of  ability  as  gymoasts. 
More  graceful  in  form,  with  smaller  joints,  and  less  heavy 
musculature,  these  men  were  at  tlie  time  the  photographs 
were  taken  in  the  pink  of  concUtion,  and  in  a  high  degree  of 
training  for  their  special  fields  of  athletic  woTk,  Empliasis 
should  be  kid  upon  the  fact  that  at  the  time  these  two  photo- 
graphs were  taken,  the  men  in  question  had  not  commenced 
to  lower  their  daily  amount  of  proteid  food.  These  two  pho- 
tographs are  introduced  especially  to  illustrate  the  general 
physical  makeup  of  tlie  men  belonging  to  the  group  of  Uni- 
versity athletes  made  use  of  in  the  experiments. 
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